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P Z O l W r ,  I 

@Js1Jlllg Dry Creek 

Streer Segmnt h s e r l p t l o n  

1. Us1nst.n of  B i g  Dr 
Creek. I ne lud ln  e f l  ' 
t r l b u t e r l e s .  1et.s end 
resewo l rs ,  f r a  t he  
source to t he  conf luence 
w i t h  the  South P l a t t e  
Rlver,  except f o r  
spee l f l e  l l s t i n g  I n  
S e m n t  2. 1. 4 and 6. 

2 .  Stendley Lake. 

3 .  Greet Western Reservolr. 

M a l n s t r  end e l l  
t r l b u t e r l e s  to Wows end 
Walnut Creeks from 
sources to Standlay l a k e  
end G r e e t  Western 
Resewol r  eneept f o r  
spec l f l c  l l s t l n g s  I n  

M a l n s t r s  o f  Nor th  end 
South Walnut Croak, 
l ne lud ln  e11 
t r i b u t e r l e s ,  l akes  and 
reservoirs, frm t h e l r  
sources to t he  o u t l e t s  o f  
ponds A-4 bid B-5, on 
Walnut Cnek, end Pond C- 
2 on W a r n  Creek. A l l  
th ree  ponds e n  l oca ted  
on Rocky f l a t s  p roper ty .  

eamont S. 

i. Upper 819 Dr Creek end 
South Upper I l g  Dry 

t o  Stendley Lake. 
.Creek. from t h e l r  source 

Taken from: 

STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS 

Aq L l f e  Warm 2 
Roene t lon  Z 
Agr l cu l tu ro  

Aq L l f e  Warm 1 
Reereet lon 1 
Wetor Supply 
Agr l cu l tu re  

Aq LIf. warm 1 
Recreet lon I 
Water Supply 

Aq L l f ~  Warn 2. 
Recreet lon 2 
Water Supply 
Agr i cu l tu re  

Aq l l f e  Warm 2 
Recreation 2 
Water  Supply 
Agr l cu l tu re  

Aq L l f r  Warm 2 
Recrer t lon  2 
Water Supply 
Agr l cu l tu re  

PNYSICAL 
end 

#lOlOGICAL 

D.0.-5.0 mg/l 

!%i:;fGo/irni 

D.0.-5.0 mg/l 
-6.5-9.0 

K O 1  1 -zoo/ loan1 

D.0.05.0 mg/l 
M-6.5-9.0 

~.c011-200/1o(k1 

D.0.-5.0 mg/l 
-6.5-9.0 

r c 0 1  I -2Ooo/ l rn1  

D.0.-5.0 mg/l 
-6 5-9.0 

r c o i  i - ~ o o o / l o a l  

D.0.-5.0 mg/ l  
-6.5-9.0 r .c011-2000/10011 

r 

INOROAWIC 

4/1 

- 
5-0.002 
8-0.75 
)(o -0.5 m:- i o  
C1-250 
AQeZaL 
s-0.002 
84 .75  

5-0.002 
8-0.75 

C 1-250 
SOp250 

f-0.002 
8-0.7) 
nq-0.5 
m,-io 
C 1 e 5 0  

m-o s 
m:-io 

- 
fop250 

- 
1-0.002 
8-0.75 
NO,-0.5 
m,-10 
Cl-250 
SO.-25O 

E R I C  STANDARDS 

M E T A U  

vpll 

AS ec)-5O(frec) 
Cd ec/ch -1VS 
C r  CF!l II(ec (.c$hp&S -50 Tree) 

Cu(ec/c )- vs 

As sc)-50(Trec) 
Cd ac/ch -1VS 
C r  II(ec -50 Tree) 
Cu(re/c Cr!l (ae$h{-lvS 1- V I  

As ac)-50( l rec) 
Cd ee/ch -1VS 
C r  Cr!t(eejh{-fvS t l ( r c  -50 Tree)  

Cu(.c/c )-  VS 

As ec)-5O(Troc) 
Cd ae ch -TVS 
C r  Cr!l I t  (!e,!!h{-lvS ec -50 1rp.c) 

Cu(.c/c ) -  V I  

Colorado Department of Health-Water Quality Control 
Commission. Classification and Numeric Standards South Platte 
River Basin, Laramie River Republican River Basin, 
Smoky Hill River Basin 3.8.0.19 

Sea attached Tables 
IA end 2 fo r  
e d d l t i o n r l  standard; 

tee  etteched Tables 
1A and 2 f o r  
e d d l t l o n r l  standards 

I for  s e p t  J. 
Also, e r y l l l w ~ 4  
u e l l .  
See attached Tables 
1A end 2 f o r  
::;osernt add l t  lone1 standards 4. 

o r  111-4 
u.11: UJ. 

Redionucllde 
standards have the  

3 i t  I 2  J I  14. until Sea 

St(rcl.d Tabla 3 f o r  
1.lpor.r 
m d l f  lcrilons untl 1 
.(tachad 4 1/96. see Tables 1A 

end 2 .for r d d l t i o n e l  
i tenderds f o r  seg 5. 
alee b r y l l l - 4  

q u e l i f l e r  f e r  e l l  
US* e less l f l ca t l ons .  

nod of .*lent 

u* / l .  &a1 



TABLE 1A 
SITE-SPECIFIC ORGANIC CHEMICAL STANDARDS 

SEGMENTS 2,3,4, AND 5, BIG DRY CREEK' 
(Wl) 

B e r n  (k) fluoranthene (PAH)'* 

Benzo (g,h,i) perylene (PAH)12 

Bromodichloromethane (HM)? 

0.0028 10 

0.0028 10 

0.3 1 .O 

~ ~~ 

Chlordane" 

Chloroform (HM)' 

Chloroethyl ether (61s-2) 

Chloromethyl ether @IS)* 

Chlorophenol 

Chtysene (PAH)'* 

DDT 

Demeton 

Dibenzo (a,h) anthracene (PAH)12 

Dibromochloromethane (HM)? 

Dichlorophenoxyacetic acid (2,4,D) 

Dieldrin 

Dichlorobenzidine 

1 

0.00058 1 .o 
6.0 1 .o 
0.03 10 

0.0000037 10 

2Ooo 50 

0.0028 10 

0.00059 .1 

0.1 1 .09 

0.0028 10 

6 1 .o 
0.039 10 

70 1.0 ?. 

0.00014 0.P 

Dioxin (2,3,7,8 TCDD) 1.00000001 3 0.01 l3 



Endosulfan 0.056 0.19 

Endrin 0.0023 0.P 

fluoranthene (PAH)'~ 42 10 

fluorene (PAH)'~ 0.0028 10 

. 

Guthion 0.01 1.5 

Heptachlor" 0.00021 0.05' 

Hexachlorobenzene' 0.00072 10 

Hexachlorobutadiene' 0.45 10 

Hexachlorocyclohexane, Alpha'' 0.0039 0.05' 

Hexachlorocyclohexane, Beta'' 0.014 0.05' 

Hexachlorocyclohexane, Gamma' ' 
Hexachlorocyclohexane, Technical 

Hexachloroethane' 

lndeno (1,2,3-cd) pyrene (PAH)12 

Malathion 

Methoxychlor 

Methyl bromide (HM)' 

Methyl chloride (HM)' 

Methylene chloride (HM)' 

Mirex 

Vapthalene (PAH)'~ 

Uitrosodibutylamine N' 

Jitrosodiethylamine N' 

Jitrosodimethvlamine N 

Jitrosodiphenyiamine N' 

4itrosoDvnolidine N' 

'arathion8 

CBs 

'henanthrene (PAH)12 

Vrene fPAH1l2 

iimazine 

'etrachloroeth ylene' 

0.019 0.05' 

0.01 2 

0.0028 

~ 0.03 I 0.5' 

48 I 1.0 

5.7 I 1.0 

4.7 I 1.0 

0.001 0.P 

0.0028 10 

0.0064 10 

O.OOO8 10 

O.OOO69 10 

4.9 10 

0.01 6 10 
0.4 

0.000044 1 

0.0028 10 

0.0028 10 
4.0 0.5'' . 

0.8 1 .09 

e 
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4 

0 5  

6 

7 

8 

9 

10 

11 

12 

In the absence of specific numeric standards for non-naturally occurring organics, 
the narrative standard "free from toxics' (section 3.1.1 1 (l)(d)) shall be interpreted 
and applied in accordance with the provisions of (section 3.12.7(1)(c)(ii), so that 
the standard is interpreted consistently for surface and ground waters. 

AI1 parameters are derived from the, basin-wide tables in 5 CCR 1002-8, 
$8 3.8.5(2)(a) and (e) (10-91) or the site-specific Table 1 from 5 CCR 1002-8, 
0 3.8.5 (3/90), except as noted. 

The standard adopted is the statewide standard from the Basic Standards and 
Methodologies for Surface Water, 5 CCR 1002-8, 9 3.1.0, if a statewide standard 
exists for the listed parameter, or is the lowest standard found in 99 3.8.5(2)(a) and 
(e) (10-91), if no statewide standard exists for the listed parameter. 

POL'S are detection levels based on the Colorado Department of Health's 
laboratory's best judgment for Gas Chromatography/Mass Spectrophotometry 
(GC/MS) unless otherwise noted. 

The PQL adopted is the statewide PQL from the Basic Standards and 
Methodologies for Surface Water, 5 CCR 8 3.2.0, if a statewide PQL exists for the 
listed parameter, 01 is the lowest detection level found in 0 3.8.5.(2)(8) (10-91), if 
no statewide PQL exists for the listed parameter. 

The standard for this parameter does not change, but the PQL differs from the GC 
detection limits listed in 9 3.8:5(2)(e). 

The basin-wide standards provide one standard for all halomethanes (HM). See 
5 CCR 1002-8, 5 3.8.5(2)(8) (10-91), Additional Organic Chemical Standards table. 
Halomethanes is actually a group of chemicals. Thus, the standard for 
halomethanes is deleted and the statewide standards, 5 CCR 1002-8,9 3.1 .O. (1 1- I 
91), roC the kwlividual chemicals are adopted as site specific standards. 

Them is no statewide organic chemical standard for this parameter. 

Gas Chromatography (GC) PQL. 

PQL is not published in existing state regulations. Obtained by DOE/EG&G via 
personal communication with CDH. 

Both the standard and the PQL change. 

The original site-specific standards provided one standard for all Polynuclear 
Aromatic Hydrocarbons (PAH). See, 5 CCR 1002, 9 3.8.5 [ M O ) ,  Table 1. PAH 



is actually a group of chemicals. Thus, the standard for PAH is deleted and the 
statewide standards for individual chemicals constituting PAH, 5 CCR 1002-8, 
9 3.1.0 (1 1-91), are adopted as site-specific standards. 

Table. 

8 

l3 The dioxin PQL is retained from 5 CCR 1002-8, 9 3.8.5(6), Additional Organics .* 

1. 



Table 2 
SITE SPECIFIC RADIONUCLIDE STANDARDS* 

(in Picocuries/Liter) 

The radionuclides listed below shall be maintained at the lowest practical level and in no 
case shalf they be increased by any cause attributable to municipal, industrial, or 
agricuttural practices to exceed the site specific numeric standards. 

A. Ambient based site-specific standards: 
/ 

7 -  

6. Other site-specific standard applicable to segments 2,3,4 and 5. 

Curkrm 244 60 
I I 

Nephmium I237 I I 

*Statewide standards also apply for radionuclides not listed above. 



parameter 

carbon tetrachloride 

tetrachloroethane 

trichloroethylene 

iron (lR) 

lead (TR) 

zinc (TR) 

manganese (0) 

Tr = total recoverable 

also, 

ammonia (un-ionized) 

Table 3 
Temporary Modifications 
Big Dry Creek, Segment 5 

18 

76 

66 

23 

13,200 

28 

350 

560 

D = dissolved 

1.8 mg/l (March l-June 30) 
0.7 mg/l (July 1-April 31) 

All temporary modifications apply until April 1, 1996. 

i 





Parameter 

METALS (TOTAL AND DISSOLVED) 

a 

Groundwater lm~N Surtece Water Cmon, soils (mQkQ) sedienn h g k g )  

Potential Potentid Potentid'** PotentU..' 
Madmum' M h m "  ARAR Maximum' Minimum" ARAR Maximum' Minimum" ARAR Maximum' Minlnum" ARAR 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
CebniUm 
Cdc iwn 
C O S h  

Chromium 
Cobdt 

Copper 
Iron 
L e d  
Lithium 
Megnsaium 
Mangsnsse 
MeKSIFy 

Molybdenum 
Nickel 
Potsssium 
Selenium 
Silicon 

' 

4.75 BR (E) 
0.208 (E) 
1.6 J BR (B) 
0.9321 (E) 
0.029 ID 
0.0352 BR IF) 

0.4 IO) 
0.172 BR (F) 
0.14 (D 
0.9515 (0 

57.1 (F) 

0.21 J BR (El 
0.7 (0 

788 Fl 
6 IF) 
0.006 (E) 
1.92 BR IB) 

1900 BR to', 

11.7 (D 
633 BR(F) 

3.2 (0 
10.7 IFI 

24800 (A) 
42.1 (A) 

13 (AI 
300 (AI 

15.5 (A) 

32000 (C) 
2.3 (CMD 

0.200 
0.060 
0.010 
0.200 
0.005 
0.005 
5.000 
1 .000 
0.010 
0.050 
0.025 
0.100 
0.005 
0.100 
5.000 
0.01 5 
0.0002 
0.200 
0.040 
5.000 
0.005 

5.0 
0.01 
0.05 
1 .o 
0.1 
0.01 

0.05 
0.05 
1 .o 
0.3 
0.05 

0.05 
0.002 

0.2 

0.010 

293 
0.416 
1.03 

0.09 
87.6 

25 
51200 

12 
0.298 
0.489 
0.908 

3220 
0.516 

85.2 
7540 

27.7 
3.97 
0.333 
0.646 

4260 
0.55 

(AI 0.200 
(A) 0.060 

(A) 0.010 
(€1 0.200 
(€1 0.005 
(AI 0.005 
(0 5.000 
(AI 1 .Ooo 
(AI 0.010 
(AI 0.050 
(0 0.025 
(A) 0.100 
(A) 0.005 
(A) 0.100 

(A) 0.01 5 
(E) 0.0002 
(A) 0.200 

(AI 0.040 
(AI 5.000 
(AI 0.005 

(0 5.000 

0.200 
0.146 
0.05 
1 .o 
0.005 
0.01 

0.05 

1 .o 
0.30 
0.050 

0.050 
0.002 

0.1 

0.010 

I 

70600 
39.6 
37 

1899 
15.5 
27.4 

312000 
274 
58 
36 
30.62 

67200 
45.6 
47 

6490 
3540 

114 
38.65 
71 

4440 
1.5 

40 
12 3000 
2 
40 4Ooo 

1 .o 0.143 
1 .o 

2000 
200 

10 

20 

20 
2000 

2.0 400 MI 

5.0 

1 .o 

3 .O 
0.2 

8.0 2000 

1 .o 

40 

2000 

40 
12 3Ooo 
2 
40 4Ooo 

1 .o 0.1- 
1 .o. 

2000 

43.38 (C) 
12 IC1 
40.4 (A) 

33300 (A) 
68.4 (AI 
27.8 (C)lEj 

5970 . (A) 
1390 (A) 

0.72 IC) 
42 (D 
34 IC1 

67000 (E) 
21.3 (A) 

2.0 400M 

5.0 

. l  .o 

10 

20 

20 
2000 

3.0 
0.2 

8 1) io00 

1 .o 

40 

2000 

J 
BR + + +  

Taken from: EG&G (1991). Final Treatability Studies Plan. August 1991. 
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ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8.10-14, AND 16 
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES"" 

(Continued) 

Parsmeter 

~~ 

Groundwater ( m g N  Surface Water (mgR) Soils (mg/kg) Sediments h g k g )  

Potantid Potential Potentid. Potentid. ' 
Madmum' Minimum" ARAR Madmum' Minimum'* ARAR Maximum' Minimum" ARAR Mdodmrm' Minimum" ARAR 

ANIONS 

Bicarbonate 88 COCO, 
Carbonate as CaCO, 
Chloride 

CVeride 
Ruo~ide 
Nibete eo N 
Nitrae + Nitrite a N 
Nitrite a N 
Sulfate 
Sulfide 

1100 cn 10 
505 BR (BI 10 
960 B R ( n  5 250 

10.2 I€) 10 10 
1.7 (0) 5 5 

15.5 IC) 5 10 
5ooo cn 5 10 

1900 In 5 250 

1900 (AI ' 10 
270 (A) 10 
9M) (A) 5 250 
21 J(0 10 10 

18593 (A) 5 10 
9900 (AI 5 10 

24 (AI 5 5 
1900 10 5 250 
120 (AI 

6.8 1EJ 

4.3 IC) 
180 (0) 

13 1C) 4 

35.88 (A) 
13 (A) 

* 3 Prosem in laboretoy Monk *. - 
.** - 
J = Andyledbd~wdeteetionlim~t 
BR = Bedrock GncMing 8- weathered bedrock) .+ o 
+ + = 

(a) P FlutaiUn238+239+240 
Lb) - R d i 2 2 8 + 2 2 8  
F w T ~ - h  
~ R a R n L O o l d r r - .  
~ o ~ n w m w m z r . ~ ~  07.mimn 

No date svaileble for OU9 OT OW5 at the present time 
Tho80 am U on human health and emrironmentd risk measment crlteria ddoped for Icrbening purpoSa ea discussed in Section 4.2. or epplicoble etete or fedora) requiremants. 

Mgdman concenvstion nwy be a onetime meaeuroment. Vdueo indude both recent and h l M c  deta. Letter in parentheseo ind ioaa  reference source from list at end of W e .  
Vdue &8n b defection or quentiretion limit for analyaie. in sccordsne with Statement of Wok for Gensr.4 ~ediochemlsty end Routine Anslytical Se~ 'ce8  Rotocd 1G.R.R.A.S.P.). v.l.1. 1990, M b O  Rocky Rem Ed-md 
Restorm-on Program. 



(M OOZZ 

9'8 1'0 (VI Z O l  
4'9 1'0 (VI C'C 

1 (VI OZLLE 
1 (VI L'EL 

(rll 0081 9 
00s 01 (rll OOOZZ 

(31 ZL 9'8 1'0 
S'S 1 '0 (31 8 6 3  

(01 L'S 



ANALWE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8.10-14, AND 18 
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES** 

(Continued) 

Parameter 

Groundwater (pCiN Surface Water IpCiR) Soils (pCi/g) Sediment. (pWg) 

Potentid Potential Potential.' Potemid..' 
Mrudmum' Minimum" ARAR MBdrnum' Minimum" ARAR Maxknum' Minimum" ARAR Madmum' Mnimwn" A R M  

Americium 241 
Cesium 137 
Gro8e Alpha 
Grooe Beta 
Rutonhan 239 + 240 
Radium 226 
R d i  228 
Strontium 89 + 90 
Strontium 90 
Tritium 
Uranium 233 + 23.4 
Uranium 235 
Uranium 235 + 236 
UrMium 238 
Uranium ITotd) 

90 (A) 0.01 30 

25 (E) 1 
1900 IA) 2 15 
3800 (A) 4 5 

1 20 (A) 0.01 15b) 
30 (A) 0.5 5b) 
24 (A) 0.5 5b) 
37 IC) 1 .o 
3.2 (A) 1 .o 8 

13000 IAI 400 500 
861 (A) 0.6 

65.5 (A) 0.6 
1.192 IG) 0.6 

366 (A) 0.6 
1023 (A) 0.6 5 

2.3 (E) 0.01 
3.1 ID 1 

811 BRIO 2 15 
368 cn 4 50 

4.6 IG) 0.01 15b) 
0.8 (OIG) 0.5 

4.59 10) 1 .o 
5.7 (0) 1 .o 8 

7710 cn 400 zoo00 
723 ' IG) 0.6 

9 cn 0.6 
0.009 (GI 0.6 

190 cn 0.6 
63.7 (B) 0.6 

2273 IBI 
3.1 IB) 

480 (E) 
49.9 IG) 

20455 (Bl 
1.6 (0) 
2.6 (0) 
1.9 (E) 
1.41 10) 

3260 (GI 
60 (E) 

1.01 (G) 

0.02 
0.1 
4 5 

10 50 
0.03 0.9 
0.5 
0.5 
1 
1 

400 
0.3 
0.3 

3000 (E) 0.3 
4 BR (E) 0.3 

0.04 (E) 
3.2 (A) 

77 (A) 

60 IC) 
3.3 (A) 
1.3 (C) 
2.3 (AI 

0.5 (C) 
0.99 (A) 

580 (El 
2.1 (A) 
1.34 (AI 

0.02 
0.1 
4 6 

10 60 
0.03 0.9 
0.5 
0.5 
1 
1 

400 
0.3 
0.3 

0.3 
0.3 

= Resent in IaboratoFy Ma& * *  

J 0 Anahnedbolowdet~thllbnil 

o No dots avalabls for OU9 OT OU15 et the present time 
we M on huna, hdth and environnsntal risk CrSsarBmnt criteria d s v s l q d  for screening p u r p o ~  M diocuned in Saction 4.2, or spplicsble state or federal requiremonte. 

BR + 
+ +  

P 

P 

P 

w!&k (incfudtnp aonm wsschered bedrock) e- b dotescion of wontitstion Enit for malpia, in accordance with Statement of Work for General Rediochemistr). end Routine AndyCicd SaMces Protocol (G.R.R.A.S.P.), v.l.1, 1990, EG6O Rocky Rat# E m r i d  
Restoretion Rogrsm. 

-mtrmicm may be a o n a h  measurement. Vdues i&e both recent ad historic dam. Loner in paiontheom indicatee reference oource from lint et end of d e .  

[e) Plutonium 238 +239 +240 
(b) = R d i 2 2 6 + 2 2 8  
F h d T F l r Y R l i t d r R n  
M v m - o d k -  
HibWTSpR110.~.4-2 0 7 - ~ I I R p T R  



. .  

Parameter 

ANALYIE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8,lblq AND 16 
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES** 

(Continued) 

Sedimsntm lug/lcgl Groundwater IupR) Surface Water IupN soils IugRgl 

Potential Potential Potential. .* Potedd*"  
Maximum' Minimum" ARAR Madmum' Minimum" ARAR Maximum' Minimum" ARAR Maximum' ' Minimum" ARAR 

vounus 
1 ,I-Dichloroethene 
1,l-OicNoroethsne 
1,l.l -TricNoroahne 
1,l ,P-TricNorosthane 
1.1.2,2-TetmchIoroe~ 
1.2-Di~Nor0ethe~ 
1.2-DicM-the~ (Totdl 
1 ,2-DicNompropsne 

2-8utenone 
2-Chloroethyhrinylether 
2-Heranone 
4-MethyC2-Pentsnone 
Acetone 
Benzene 
6romodicNoromethane 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
CNWobenZelV3 

1,3-&NOmpropSlW 

3 4 4  
48000 
30250 
14740 

16000 
5070 

5 

110 

9 7 5  
35 

1300 
8 3  

7 
21 

28000 

(El 
(El 
(E) 
(El 

ID 
(E) 
IFI 

(GI 

IBI 
I61 
181 
J (El 

J IG) 
(GI 
(El 

5 
5 
5 
5 

5 
5 
6 

1 0  

10 
1 0  
10 
5 

5 
5 

5 0  
143 
42  

440 

56 

24 

15  
180 

8 3  
2 

19 
1005 

IN 5 
IC) 5 
IC1 5 

IGI 5 

IC) 5 

ID. 10 

(A) 10 
(AI 10 
(AI 5 
J IC1 5 .  

(A) 5 
IC) 5 

94 (AI 5 100 _ _  1c1 1 

3 2  
-1 1 0  
250 

6 2  

1 20 
140 

6 
390 

31 

88 
2400 

40 
180 
1!3 

IC) 
IC1 
IBI 
1c1 

IBI 
IQ 

J IC1 
ID 
J IBI 

BR IO 
IC1 

(GI 
IC). 

5 
5 
5 
5 

5 
5 

6 
1 0  
1 0  

1 0  
1 0  

5 
65 

12 IC1 10 

220 ID' 
220 ID 

6 J (E) 

10 
10 80Q000( 

5 

= Present in laboratory b l d  .* P ... ~ 

J = Andyred below detection limit 
BR P &d!ock finduding - weathered M'ockI 
+ =  
+ + = r + n  m detection or guantitation llmit for andpis, in accordence with Ststemsnt of Wo* for Generd RadiochamisVy and R d n e  Anatyaical S s ~ c e s  Protocd (G.R.R.A.S.P.), v.l.l, 1990, EGhO Rocky Ram E- 

(a) - Rutordurn 238 + 239 + 240 
(b) = R&226+228 

No date svsilable for OU9 or OU15 at the present time 
Thew em b e d  on human hedth end enwronnentd risk -nt cdterie developed for screening purpose. m d i s ~ u ~ a d  in Section 42, or SppRCsble atate or federal requirement.. 

concarmetion may be e onemno masaumnt. Vshteo indude both recent and hjetorio data. Letter in parenrhssa indicetern refe~enCe eourC0 !rOm lis8 S! end of teble. 

Restoration Progrsm. 
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ANALYTE CONCENTRATIONS FOR COMBINED OPERABLE UNITS 1-8,lO-14, AND 16 
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHESW 

(Continued) 

Parameter 

sediment. lU0l)lo) Groundwater IugN Surface Water IugR) Soil0 IugRg) 

Potential Potential Potential PotentW'.. 
Maxknum' Minimum" ARAR Maimum' Minimum" ARAR Maimurn' Minimum" ARAR Madmum* Mlnimum" ARAR 

17 JIB) 5 
Teuachloroethene 528OOO IB) 
Toluene 270 J I U  5 
TficMoroethene 221880 IB) 

' - Presentinlaboretoryblmk 
*. o 
.** P 

J P A n w e d  balow detection limit 
BR - Bedrock Gnduding soma weathered bedpcl) 
+ =  
+ + = 
le) - Plutonium 238 + 239 + 240 
lb) = Rdivm226+228 

No date eveilsble for OU9 or OU1S at the present time 
These am k e d  on humen health end environmsntd rioL enoesmmt uiterie dsvsloped for acrwning putposea am dieauased in Section 4.2. or applicable .late OT federd requirements. 

Mdmum concentration msy be e m t n n e  measurement. Vduas induds both recem end hietodo data. Lena in parenhses indicatas reference oource ?om bet at end of table. 
Value @van i. detection or quantitation limit for endpie, in accordance with Stetemant of Work for Generd Radiochaniatry end Routine AnsryPkal SeMcea Rotood 1G.R.RA.S.P.). v.1 .l, 1990, EG6G Rocky flora EmAr#mnu) 
Restoretion Program. 

FHT- -h  
~ R a R T r m c o b r ~  
EUOLM~PRZ~OOKUT.+Z 07.n01mn 



Groundwater IugR) Surface Water IugX) 

Potentid Potential 
Parameter Mammum' Minimum" ARAR %mum' Minimum" ARAR 

smwounws CTOTAL. UG 

Acenaphthene 
Anthracene 
Benzo la) Anthracene 
Benzo lb) Fluorantheno 
Bsnzo W Ruoranthsne 
Benzo 1g.h.i) Pery(ene 
Bemo W Pyrone 
Bia 12-ethylhexyl) Phthalate 
Chrysene 
Diethyl Phthalate 
Di-n-BuJtyl Phthalate 
Di-n-Ocfyr Phthalate 
Flu or an theno 
FluMOM 

lndeno 11.2.3-cd) Pyrone 
2-Methylnaphthalene 
2-Methytphed 
N-Nitrosodiphenylsmine 
Phenanthrene 

Soils Iugncu) S e d i i n t s  lughg) 

Potentid**' Potentid..' 
Msximum' Minimum' ARAR Mdmum' Minlmum" ARAR 

100 

170 
56 

100 

J BR ID) 10 1 

J BRID) 10 4 
JBR(D) 10 

J M I D )  10 

220 (AI 10 1WJCN 

15 (A) 10 
43 (A) 10 

57 
81 

110 
89 

280 
.50 
130 

8700 
91 
29 

3643 
265 
290 
350 

47 

370 
370 

J (El 
J (E) 
J (€1 
J ID 
J IO 
J ID 
J IE) 
IC) 
J ID 
(E) 
I€) 
ID 
J (E) 
IO 
(E) 

IB) 
(El 

330 
330 
330 224 
330 
330 
330 
330 
330 83000 
330 
330 BOOOOOOO 
330 8000000 
330 
330 
330 
330 

330 
330 

. = Present in laboratory blank 
a No data available for OU9 or OU15 at the present time 

Them b-ed on human hedth ad emrironmsntd rid sseesrmsnt d o r i a  devsloped for acresnin~ purpoeee ea d imseed  in Section 4.2, or @cable state or federd rOWir&ents. 
J = A-& MOW detection timit 
8R = Bedrock {including some weathered bedtocl) + = 
+ + a 

Ma*- concentretion may be a one-time r n ~ g u r m n t .  Vduea indude both rsom and hiatoric date. Letter in pa ren thee  indicates reference source from list at end of W e .  
Vdua &en is detection or quantitation limit for enalveis, in accordence with Statement of Work for Gonerd Rsdiochemiany and Rwtine A n a l w d  SeN(ces Protocol 1G.R.R.A.S.P.). v.1 .l, 1990, EGLG Rocky Rat0 E&ronnentd 



ANALYTE CONCENTRATIONS FOR COMBINED.OPERABLE UNITS 1-8,lO-14, AND 16 
AND UPPER AND LOWER SOUTH INTERCEPTOR DITCHES.. 

(Concluded) 

Parameter 

Sediments lug/kg) Groundwater (ug/L) surface Water (UgN Soils (ugkg) 

Potentid Potentid Potential Porentld 
Mitimum.' ARAR MEhIUm. Maximum' Minimum" ARAR Maximum' Minimum" ARAR Maximum' Minimum" ARAR 

REFERENCES: 

NOTE: Andyticd data received prior to October 1988 not subjected to d ids t i on  procedure. Sans of tho contaminant vs)ues reported in this table have not yet been validated, end the Aet may b. changed h e r  the data are vd#.1.d. 

Phenol 

(A) EGaG. F e b ~ ~ r y  22, 1991s. Surface Water and Sediment G e o c M d  Charactekation Re& Draft Copy 
(B) U.S. DOE. A p d  2.199Oc. Find Phase I1 Remsdiel lnveatigationffeasibilily Study Workplsn (Allwid), OU2. Draft Copy 
IC) US. DOE. January 11. 19910, Proposed Surface Water Interim Meesures, Interim Remedial Action PlanlEmrironmentel A~8essmsnt end Decision Document South Walnut Crwlr bdn, oU2, Find Draft 
ID) US. DOE. Jsnusry 24, 1991b. Phase II Remedial I~st igat ionf feesibi l i ty  Study Wofkplsn ~Bedrodr), W2, Draft Copy 
IE) US. DOE. October, 1990d. Phase 111 R o e i d  InvestigatiodFeaaibility Study WorLplen 881 Hillside Area, OU1, find D r h  
IFl EGIQ. March 1, 1991b. 1990 Annual RCRA Groundwater Monitoring Report for RbaJeted Unit0 at Rocky flats Plant. Dreft Copy 
(G) EG6G. May, 1991, Unpubli~hd data (See NOTE to referencud 

18 (A) 10 3500 

270 J (€1 330 

= Present in laboratory Monk . P 

E 

J - A ~ e d b a l o w d e t e c t i o n l i m i t  
BR 0 Bedrock (inchding some weathered bedrock) + - 
+ + P 

la) - Pkrtorium 238 +239 + 240 
(b) E Redium226+228 
M T w - h  

EOLMB*IZWMUT.&~ o r - t w i m n  

No date avdlsble for OW9 or OW1 5 at the present time 
e n  b e d  on human hodth end environnentd risk assessment criteria dsvsloped for 8crm'ng purpwm ea discussed in Section 4.2, or applicsble state or federal requirementi. 

Msdrmm concernation may be e onarima measurement. Values indude both recent and historic date. Loner in perenthaow indicates reference eource from list at end of table. 
Vdue given is detectjon or quentitetion limit for analysis. in accordance with Stetement of Work for General Rediochsmiary and Routine Anelflcal SeMCes Protocol 1G.R.R.A.S.P.). v.1 .l, 1990. €GIG Rocky Rete Emriromnentd 
Restoration Progrm. 

lbarWm-cdDnb. 
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Table 1 .-Summary of NPDES/FFCA Compliance Sampling. ! 
I I 

(Total Residual Chlorine (TRC) 
/Total Suspended Solids (TSS) 
I Fecal Coliform 
ITotal Phosphorous 

! 

daily during discharge 
three times per week 
three times per week 
three times per week 

I I I 

t I PIOW I daily during discharge 
1 I I 

Pond A-3 /Nitrate (daily during discharge 
I Flow idaily during discharge 
I I 

I I 

Pond C-2 IWhole Effluent Toxicity (WET) 1 quarterly at discharge 
[daily during discharge : 

I Non-Volatile Suspended Solids (NVSS) . _  - 

I 

Pond 6-3 15-Day Biological Oxygen Demand (BOD51 I daily 
!Total Suspended Solids TrSS) !daily 

I I Total Chromium 
I Flow 

I monthly at discharge 
1 dailv during discharge 

1 

Pond 6-5 fTotal Residual Chlorine (TRC) 
I )Pond 6-3 is bypassed 
1 Nitrate ISame as TRC 
IWhole Effluent Toxiciry I quarterly at discharge 
I Non-Volatile Suspended Solids (daily during discharge 
ITotal Chromium I monthly at discharge 
I Flow I daily during discharge 
1 I 

I daily owing discharge when 
1 

Pond 6-5 fTotal Residual Chlorine (TRC) 
I )Pond 6-3 is bypassed 
1 Nitrate ISame as TRC 
IWhole Effluent Toxiciry I quarterly at discharge 
I Non-Volatile Suspended Solids (daily during discharge 
ITotal Chromium I monthly at discharge 

I daily owing discharge when 

I -. 

I I 

Pond C-2 IWhole Effluent Toxicity (WET) 1 quarterly at discharge 
[daily during discharge 
I monthly at discharge 
1 dailv during discharge 

Taken from: EG&G (1 993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 

I Non-Volatile Suspended Solids (NVSS) 
1 Total Chromium 
I Flow 

Taken from: EG&G (1 993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 



Table 2.-Summary of Agreement in Principle IAIP) Compliance Sampling. 
I I 1 

I I I 
LOCATION IANALYTES I FREOUENCY 

I I 

I 
Pond A-4 I Plutonium, Uranium, Americium 

lTritium 
Jgross alphabeta 
I PH 

I Nitrate idaily during discharge 
ITot. Sospended Solidsflot. Dissolved Solids i daily during discharge 

weekly composite 
daily during discharge 
daily during discharge 
daily during discharge 

I I Field Parameters ldaily during discharge 
I I I 

~~ 

(gross alphaheta 
i pH 

daily during discharge 
daily during discharge 

i I 

Building 124 I Plutonium, Uranium, Americium 
Raw Water ITSS, TDS, Anions, Nitrate, Alkalinity i weekly 

lmonthly composite 

Taken from: EG&G (1 993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 

I Semivolatile Organic Analytes (Method 625) 
I Volatile Organic Analytes (Method 502.2) 
I Pesticides (Method 608) 

splits with CDH during 
discharge. 



Table 3.-Summary of Operational Monitoring for DOE Orders. 

LOCATION 1 ANALYTES 
I 
I 

FREQUENCY 

1 (Amonia (daily I 

STP 
Effluent 

(Hardness I daily 
I Plutonium, Americium, Uranium I daily 

Gross alphaheta daily 
Nitrate daily 
Chemical Oxygen Demand daily 
Total Organic Carbon daily 
Dissolved Oxygen daily 
Tritium daily 

I I Field Parameters I daily 
I I I 

STP 
Influent 

Gross alphameta daily 
PH daily 
Chemical Oxvaen Demand dailv 
Total Organic Carbon 
Dissolved Oxygen 
Total Kjeldahl Nitrogen 
Amonia . 

daily 
daily 
daily 
dailv 

I I 

Pond C-2 1 Plutonium, Uranium, Americium Iweekly, 4 weeks prior to  1 
Pond A-4 

Carbonaceous 5-Day Biological Oxygen Demand 
Volatile Organic Analytes (CLP) 
Field Parameters daily 

Plutonium, Uranium, Americium 

three times per week 
two times per month 

weekly when not discharging 

Pond C-1 

Taken from: EG&G (1 993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 

Gross alpha/beta daily 
Row daily 
Tritium daily 
Plutonium, Uranium, Americium weekly composites 
Field Parameters daily 

750/904 
Pad 
Runoff 

gross alphameta during precipitation events 
PH during precipitation events 
Nitrate during precipitation events 
Cyanide during precipitation events 
Target Analyte List Metals plus Mercury during precipitation events 
Volatile Organic Analytes (CLP) during precipitation events 
Amonia during precipitation events 
Field Parameters during precipitation events 



I 

750 Culven !gross alphaheta /weekly 
ITotal Dissolved Solids I weekly 
I Nitrate I weekly 
ITritium I weekly 
I PH 1 weekly 
I Field Parameters I weekly 

Building 
Sumps 

PH lquanerly 
Target Analyte List Metals lauanerly 

~~~~ ~ 

ICopper and Lead 
I Micro Coliform i monthly 
I I 

IMonthly July to December 

I 

1 Building 1 24 
Water 
Treatment 

TDS, Total Nitrates. I quarterly 

Volatile Organic Analyres I bi-annually 
Unregulated Organics lquanerly 
gross alphaheta lquanerly 

Onsite Tap ITotal Coliform I quanerly 
Water I 
(SDWAJ I ! 
-30 Sites I I 



National Laboratory (LANL) Research Program. 

LOCATION 

Sewage Treatment Plant, Pond A4 ,  Pond 55 ,  
Pond C-2 

Pond A-1 , Pond A-2, Pond A-3, Pond El, Pond 8-2, 
Pond 8-3. Pond B-4. Pond C-1 

ANALYTES FREQUENCY 

LANL LIST Monthly 

LANL LIST Quanerly 

Stream Water per 
Project Manager 

Taken from: EG&G (1993). RFP Surface Water and Sediment Monitoring Program Summary. January 1993. 

LANL LIST 40 per year 

1 

Sediment Samples per ILANL LIST 
Project Manager I 

40 per year 



Collected) 

PesticideelPCB 350 ml 350 ml Cool to 4 degrees Amber Glass 505 
(Manually 
Collected) 

JGRRASP = General Rdiochemistfv and Routine Analytical SeMces Protocol1 



r -  - 

0 FOR RISK ASSESSME 
I’ I1 
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APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

This appendix contains supplemental information regarding calculation of RfDo's, background 
studies and models for chemical carginogency, and effects of radiation on human health. 

Calculation of Reference Doses 

Oral Reference Dose (RfDo) values (in units of milligrams per kilograms per day [mg/kg/day]) 
are typically calculated by dividing a NOEL, NOAEL, or LOAEL dose (in units of 
mg/kg/day) by an uncertainty or safety factor that typically ranges from 10 to 10,000. 
Thereafter, the RfDo is rounded to one significant figure. The NOEL, NOAEL, and LOAEL 
are defined as follows: 

NOEL: No  Observed Effect Level-The dose at which there are no statistically 
or biologically significant increases in the frequency or severity of effects 
between the exposed population and the corresponding control 
population (i.e., no measurable effects are produced at this dose). 

NOAEL: No Observed Adverse Effect Level-The dose at which there are no 
statistically or biologically significant increases in the frequency or 
severity of adverse effects between the exposed population and the 
corresponding control population. Effects are produced at this dose, but 
they are not considered adverse. 

LOAEL: Lowest Observed Adverse Effect Level-The lowest dose of a chemical in 
a study or group of studies that produces statistically or  biologically 
significant increases in the frequency or severity of adverse effects 
between the exposed population and its appropriate control. 

RfDo values are derived from the NOEL, NOAEL, or the LOAEL for the critical toxic effect 
by the consistent, conservative application of uncertainty factors ( U F s )  and modifying factors 
( M F S ) ,  as follows: 

RfDo- CE/(UFxMF) (1) 

where: 
RfDo = 

CE = 
u F =  
MF = Modifying factor 

Chronic (or subchronic) Oral Reference Dose (rounded to one significant 
figure) 
Lowest critical or no effect level (Le., NOEL, NOAEL, or LOAEL) 
The product of one or more uncertainty factors 

UFs are generally applied as multip'les of 10 (although values less than 10 are sometimes used), 
with each factor representing a specific range of uncertainty inherent -in extrapolating data.to 
derive a "safe concentration" for human exposure. 



APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISE ASSESSMENT 

(Continued) 

To derive the RfDo values, UFs are applied as follows: 

0 If the NOAEL is based on human data, a UF of 10 is usually applied to account 
for variation in sensitivities among individuals. It is intended to protect 
sensitive subpopulations (e.g., the elderly and children). 

0 
. If the NOAEL is based on animal data, an additional UF of 10 is used to 

account for the interspecies variability between humans and other animals. 

0 If the NOAEL is derived from a subchronic instead of a chronic study, an 
additional UF of IO is applied to extrapolate a subchronic value to a chronic 
value. 

0 If an LOAEL is used instead of an NOAEL, an additional UF of 10 is used to 
account for the uncertainty associated with extrapolating from LOAELs to 
NOAELs. 

In addition to the UFs listed above, an MF can be arbitrarily applied. MFs range from 1 to 
10 and reflect a qualitative professional assessment of additional uncertainties not specifically 
addressed by the above-mentioned UFs. The default MF value is 1.0. 

Backmound Studies and Models for Chemical Carcinocenicv 

Evidence of chemical carcinogenicity originates primarily from two sources: lifetime studies 
with laboratory animals and human (epidemiological) studies. For most chemical carcinogens, 
animal data from laboratory experiments represent the primary basis for the extrapolation. 
Major assumptions arise from the necessity of extrapolating experimental results: across species 
(from laboratory animals to humans); from highdose regions (to which laboratory animals are 
exposed) to lowdose regions (levels to which humans are likely to be exposed in the 
environment); and, across routes of administration (inhalation versus ingestion). Federal 
regulatory agencies have traditionally estimated human cancer risks associated with exposure 
to chemical carcinogens on the administered-dose basis according to the following approach: 

0 The relationship between the administered dose and the incidence of cancer in 
animals is based on experimental animal bioassay results. 

0 The relationship between the administered dose and the incidence of cancer in 
the low-dose range is based on mathematical models. 

0 
a The dose-response relationship is assumed to be the same for both humans and 

animals, if the administered dose is measured in the proper units. ' 

2 



APPENDIX D 
SUPPLEMENTAL INFORMATION FOR RISK ASSESSMENT 

I 

(Continued) I 

I 

Thus, effects from exposure to high (administered) doses are based on experimental animal 
bioassay results, while effects associated with exposure to low doses of a chemical are generally 
estimated from mathematical models. 

I 

I 

For chemical carcinogens, EPA assumes a small number of molecular events can evoke changes 
in a single cell that can lead to uncontrolled cellular proliferation and tumor induction. This 
mechanism for carcinogenesis is referred to as stochastic, which means that there is 
theoretically no level of exposure to a given chemical that does not pose a small, but finite, 
probability of generating a carcinogenic response. Since risk at low exposure levels cannot be 
measured directly either in laboratory animals or human epidemiology studies, various 
mathematical models have been proposed to extrapolate from high to low doses (i.e., to 
estimate the dose-response relationship at low doses). The three most frequently used models 
are the one-hit model, the log-probit model, and the multistage model. The one-hit model is 
based on the premise that a single molecule of a contaminant can be the single event that 
precipitates tumor induction (Cornfield, 1977). In other words, there is some finite response 
associated with any exposure. The log-probit model assumes that a response is normally 
distributed with the logarithm of the dose (Mantel et al., 1971). 

This theory seems to have little scientific basis, although some physiological parameters are 
lognormally distributed. This model usually yields much lower potency estimates due to the 
implied threshold at lower doses. 

I 

Currently, regulatory decisions are based on the output of the linearized multistage model. 
The basis of the linearized multistage model is that multiple events (versus the single-event 
paradigm of the one-hit model) may be needed to yield tumor induction. The linearized 
multistage model reflects the biological variability in tumor frequencies observed in animals 
or human studies. The dose-response relationship predicted by this model at low doses is 
essentially linear. Use of this model provides dose-response estimates intermediate between 
the one-hit and the log-probit models. It should be noted that the slope factors (SFs) calculated 
for nonradiological carcinogens using the multistage model represent the 95th percentile upper 
confidence limit on the probability of a carcinogenic response. Consequently, risk estimates 
based on these SFs are conservative estimates representing upper-bound estimates of risk where 
there is only a 5 percent probability that the actual risk is greater than the estimated risk. 

Most models produce quantitatively similar results in the range of observable data, but yield 
estimates that can vary by three or four orders of  magnitude at lower doses. Animal bioassay 
data are simply not adequate to determine whether any of the competing models are better 
than the others. Moreover, there is no evidence to indicate that the precision of low-dose risk 
estimates increases through the use of more sophisticated models. Thus, if a carcinogenic 
response occurs at the exposure level studied, it is assumed that a similar response will occur 
at all lower doses, unless evidence to the contrary exists. 

, 

3 
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(Continued) 

For radionuclides, human epidemiological data collected from the survivors of the Hiroshima 
and Nagasaki bomb attacks form the basis for the most recent extrapolation put forth by the 
National Academy of Science (1980). Conversely, for most nonradiological carcinogens, 
animal data from laboratory studies represent the primary basis for the extrapolation. 
Furthermore, in the past, risk factors for radionuclides have generally been based on fatalities 
(Le., the number of people who actually died from cancer), while SFs for nonradiological 
carcinogens are based on incidence (i.e., the number of people who developed cancer). 

Effects of Radiation on Human Health 

Ionizing radiation has sufficient energy to interact with matter and produce an ejected electron 
and a positively charged ion. These positively charged ions, known as free radicals, are highly 
reactive and may combine with other elements or compounds within a cell to produce toxins 
or otherwise disrupt the chemical balance, which results in mutations or other deleterious 
effects. Radionuclides are characterized by the type and energy level of the radiation emitted. 
Radiation emissions fall into two major categories: particulate (electrons, alpha particles, beta 
particles, protons) or electromagnetic (gamma and x-rays) radiation. 

The general health effects of radiation can be divided into stochastic and nonstochastic effects, 
i.e., those health effects related to dose and those not related to the dose. The risk of 
developing of cancer from exposure to any amount of radiation is a stochastic effect. 
Examples of nonstochastic effects include acute radiation syndrome and cataract formation, 
both of which occur only at high levels of exposures. 

Radiation can damage cells in different ways. First, the radiation can cause damage to the 
strands of genetic material, DNA, in the cell. The cell may not be able to  recover from this 
type of damage, or the cell may live on but function abnormally. If the abnormally 
functioning cell divides and reproduces, a tumor or mutation in the tissue may develop. The 
rapidly dividing cells that line the intestines and the stomach and the cells that make blood 
in the bone marrow are very*sensitive to  this kind of damage. Organ damage results from the 
damage caused to the individual cells. This type of damage has been reported with doses of 
10 to 500 rads. Acute radiation sickness is seen only after doses of greater than' 50 rads. This 
dose is usually only received by personnel in close proximity to serious nuclear accident. 

When the cells damaged by radiation are reproductive cells, genetic damage can occur in the 
offspring of the person exposed. The developing fetus is especially sensitive to radiation. The 
type of malformation that may occur is related to the stage of fetal development and the cells 
that are differentiating at the time of exposure. Radiation damage to children exposed while 
in the womb is related to the dose the pregnant mother received. Mental retardation is 
another possible effect of fetal radiation exposure. 

4 
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in Tables D-1.1 through 1.8. 

The statistical determination of PCOCs through comparisons of background and site data were 
complicated by the presence of nondetects at multiple detection limits. The branching 
flowchart for selecting appropriate statistical methodology was presented in the Statistical 
Applications report SA-93-010 for OU 2 and is contained on the following page. In this 
flowchart, two cases use non-statistical criteria for PCOC determinations. In the first case, for 
volatile organic analytedsemi-volatile organic analytes (VOAs/SVOAs), no background levels 
are expected; therefore, no background comparison is made. Instead, an administrative 
convention is used which labels analytes PCOCs if a standard is exceeded or if five percent or 
more detects are present. In the second case, if fewer than ten percent detects have been 
observed for both site and background data, statistical comparisons are not practical; therefore, 
PCOC determination is based only on the exceedance of a standard. In this latter case, the 
designation is referred to as a "potential COC." 

SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
1 

All information in this introduction and appendix was excerpted or summarized directly from 
the following EG&G Statistical Application Reports created for the pond water quality risk 
assessment: 

SA-93-012 
Pond Water Quality IM/IRA. June 7, 1993. 

Statistical Determination of Proposed Contaminants of Concern for the 

SA-93-014 Summary Statistics for the Pond Water Quality IM/IRA. July 30, 1993. 

SA-93-015 
Water Quality IM/IRA. July 30, 1993. 

Summary Statistics in Support of the Risk Assessment for the Pond 

Determination of Proposed Contaminants of Concern PCOCs) 

For the remaining cases identified in the chart, statistical comparisons of site and background 
data are made. For large numbers of non-detects, a nonparametric scores approach was 
recommended in the OU 2 report. This scores approach reduces to the common Mann- 
Whitney/Wilcoxon nonparametric rank test for comparing two groups of data when no 
nondetects are present. It was shown in the OU 2 report that essentially identical PCOC 
determinations result if the scores test approach is used, even for the cases of no or minimal 
numbers of nondetects. For this reason, the scores approach was used in this repon for all 
statistical comparisons, primarily to avoid the questionable practice of nondetect replacement 
and the tedious analysis sequence including sample size considerations, goodness-of-fit testing, 
data transformations, and variance testing for the many analytes involved. Again, it is 
emphasized that using the scores approach universally rather than branching to  a t-test or 
Mann-Whitney/Wilcoxon test in the flowchart will only very rarely generate a different 
PCOC conclusion, and in such cases anomalous data such as outliers are likely the cause of 
the different determination. 
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SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
(Continued) 

The p-values below 0.05 in Tables D-1.1 through D-1.8 indicate that site values are elevated 
relative to background or literature comparison values, and the result is a PCOC 
determination. The statistical source of these p-values is the scores test described above. The 
0.05 level for the p-value is the Type I error probability of obtaining a sample which leads to 
a PCOC determination when in fact the underlying site analyte levels are not elevated relative 
to background. 

Determination of Mean Values in Summarv Statistics 

Means for background and site data were calculated to facilitate risk assessment. However, it 
is crucial to note that means are fairly volatile estimates of the data set in the presence of 
nondetects'and outliers, occurrences which are common in environmental data. It could even 
be the case that a PCOC determination would be made by the nonparametric ranking 
methods when the background mean was greater than the site mean. This would occur if 
extreme outliers were present in the background while the bulk of the site data was in fact 
elevated relative to the bulk of the background data. Means are highly affected by such 
outlying values. 

In addition, it is essential to note that the mean, median, 85th percentile, and interquartile 
range values displayed in Tables 1-5 require special treatment for the nondetect values at 
varying detection limits. For small numbers of nondetects (less than 20 percent), the statistical 
measures computed should be relatively insensitive to the handling of nondetects. For larger 
numbers of non-detects, no good method of handling the many non-detects at multiple 
detection limits exists. The shortcomings of using such statistical measures in these cases 
should be realized. 

The convention for handling the non-detect values when calculating mean values was uniform 
replacement. For example, if four non-detects were observed at the detection limit value of 
10.0, they were replaced by the values 2.0, 4.0, 6.0, and 8.0. Note that in many cases this 
could result in the maximum reported value for an analyte actually being a replacement value 
for a non-detect. Since this is a poor alternative, any non-detects that were more than twice 
the maximum detected value for all pond locations were omitted from the summary statistics 
computation. 

3 
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SUPPORTING STATISTICAL INFORMATION FOR RISK ASSESSMENT 
(Continued) 

Other Information Not Included in This Text 

Not all statistical information generated in support of the risk assessment is included in this 
appendix due to volume considerations; however the tables included in Section 2.5 and this 
appendix should provide adequate information for most purposes. Information generated but 
not included in this appendix follows: 

1) Box and whisker plots used in PCOC determinations; 

2) Various tables and graphs involving summary statistics for the ponds including 
minimum detect and nondetect values; 

3) Statistical tables and graphs involving distribution tests for normal and 
lognormal distributions; and 

4) Printout of the data set. 





I Contaminant 

rm 
U u N W  tRUU Ku U D f E C l  DfDCIION - EKEHI 

L o & ~ u u  

MTAN 
I E M W C V  SIZE NQWmCl 

sum s u m  sum 

0.018 0.m 0.w 9 

0.108 0.241 0.58 12 

0.022 0.m 0.042 14 

0.589 0.15 0.8VIV 12 
55.75 113.774 130 A 

3.346 3.872 4.952 I4 
0.205 0.313 0.35 14 

4.911 5.165 6.929 I4  

(.em (wm cwm 

M C K U O W D  rcaa m m  
LCGNWMIL u DfmCrnN UUN PEmEhl nn P. 

* 5 z n  D m c r  rnfE!Ncv SIZE NQWmCI V U U T  =OC 

man w m  mn 

0.03 0.023 0.024 82 0.0316 YES 
0 .W 1.158 1.7 76 0 . W  NO 

0.0301 YES 0.m 0.011 0.04 83 

0.546 1.893 1.8 57 . 0.2405 NO 
51.452 ldcu.865 550 53 0.5435 NO 
0,458 1.364 2.59 60 0.aal ,YES 

0.04 0.193 0.2 56 0.mOl YES 

0.aal YES 0.M 1.3 1.82 54 

cwn cum cum 

I INOPCANKS 

R A u n  vuw 
w u  
m 

cwm 

002 
IO 

0 2  

IO 

I I  , -  

IO 

a2 

IO 

HUMAN HEALTH RISK ASSESSM E&: Site 1 - Ponds A1 and A2 

(11 

cwn 

563 
1 

IO 
1 52 

150 

&I 

:; 
J o c  
31 

I030 
10 

6 9  

11 

.~ 

410. 

065 ( 

802' 

45 

83 

PIDDNWUDES 

AMERICIUM-241 
CEWM.137 

PLUTONIUM-239P40 
SmONWM89.90 
IL3lUJM 

URANIUM 233.234 
URANIUM-235 
URANIUM-238 

METAU 

ALUMINUM 

A N n w  
ARYNlC 
0ARIUt.4 

B E W M  
CADMIUM 
CALCIUM 

CEWM 
OmOMUM 

COBALT 

CDPPER 
GUN 

LEAD 
UMlUM 
MAGNEWM 
MANGANEY 

MERCllRV 
MOLYBDENUM 

MCKEL 
POTASSIUM 

SEEMUM 
SILICON 

SnMR 
SODaJM 

SmONllUM 
W M  

nN 
VANADWM 

W C  

rn.& 
9.392 

3.915 
. 50.411 

0.W 

1.462 
21984615 

153.462 

1.538 

1.512 
2.068 

211.185 
2.023 

44.111 

3ca4b.154 
128.111 

0.12 
2.912 
5.w 

7693.077 
1.4 

1015.893 
1.946 

111384 

939.615 
1.545 

7.746 
3 . M  

5.1 

15m 
NIA 
1.8 

76 

NIA 

NIA 
46800 

120 

NIA 
NIA 
3.1 

1 im 
11  

56.2 
355(10 

684 

0.M 
5.8 

23.1 

lCCC0 
1.8 

2680 

NIA 
2 1 m  

p86 

2.1 

NIA 
1.1 

26 

699.4 
14.935 

10.555 
b3.618 

0.62 
2.WI 

660581 

2.413 
2.521 
3.127 

387.305 
4.62 

48.178 
JJz0l.l 
470601 

0.m 
4.453 

10.159 
8565.485 

2.534 
338o.IW 

3.305 
185825.463 

394.417 
2.728 

11.367 
5.m 

14.143 

8 
0 

IO 
13 
0 
0 

I3 
1 

0 

0 
1 

7 
4 

13 

13 
13 

I 
2 
6 

13 

2 
I 1  
0 

13 

13 
I 

0 
1 

3 

28.2 
P0.I 

ea.1 
18.4 
93.1 
Im 

0 
91.3 
83.5 
93.2 
63.4 

7.8 
M.4 

52 
10.2 
8.9 

915 

87.6 
84.8 

32 
95.7 

864 

0.8 

16 

96.9 

81.1 
70.1 

286 

I3 
13 
I3 
13 
I3 
8 

13 
I3 
13 
13 
11 

13 
13 

13 
13 

13 

13 
13 
13 

13 

13 
I4 

13 
13 
13 
13 
12 
13 

13 

0.9556 

NIA 
0.030l 
0.9168 

NIA 

NIA 
0.1262 

NIA 
0.9576 

NIA 
0.W74 
0.9W4 

0.M32 

O.OJ3l 
0.mOl 

O.le.31 

NIA 
0.6853 

0.0142 
O.OJ31 

o.ma 
0 1  

0.916 
0.030l 

0.mOl 

N/A 

0.2914 

0.Wl 

0.69 

im 
23.1 

0 

im 
im 

0 

92.3 
im 
im 

Uj.9 

46.2 
642 

0 
0 

0 

923 
84.6 

ma 
0 

.MA 
21.4 
im 

0 

0 

92.3 
im 

46.2 
76.9 

cwm cwm cwm 

0.m 0.011 0 14 im 
NIA NIA NIA NIA NIA NIA 

6 14 51.1 0.013 0.212 0.37 
0.011 0.w o.m 1 14 92.9 

14.23 
1.781 

67.bl7 
0.943 

1.144 

24W4.512 
241.467 

4.234 
2 398 
6.198 

1335.636 
2 . w  

13.711 
5279.619 

W.311 
0.14 

5.279 

1584 
1175.315 

1.378 

5861.897 

2.856 
17166.929 

IQ5.594 
1.041 

22.M9 
7.836 

3i.291 

cwm cwn (.om 

0.m o m  0.- 3 106 97.2 NIA NO 

0.15 NIA , 0.25 1 2  50 NIA NIA 
0.389 3.111 4.3 72 125 42.4 0.9397 NO 

3 75 96 NIA NO 0.012 0.054 0.058 

55.28 
8.183 

148.877 
4.756 

6.426 
W761.525 

1551.727 
16.853 

9.256 
28.468 

M51.829 
8.561 

6 3 . m  
I1266.244 

488.154 

0.658 

23.31 
93.254 

5612.96 
5.462 

Ipn1.637 
11.*2 

38052.916 

412.439 
3.w 

92.862 
42.095 

li2.Wp 

26.5 
2.9 
3M 
8.4 

NIA 
14600 

Am 
18.9 

1.9 

15.5 

26303 
21 

11.6 
16600 

4060 

1.4 
25.1 
12,l 

2 
llna 

7.9 
d5pm 

41) 

3.4 

la 
18.2 

OB0 
. .  

19 
9 

10 
04 

6 

0 

I 2 5  
8 

15 

6 
34 

118.9 

37 
41 

106 

112.1 
8 

12 
14 

68 
4 

39 
12 

12b 

89 
3 

17 
21 

87.9 

1 IO 
91 

84 
I C 3  

81 

Bo 
I 2 5  
92 

91 

ea 
93 

129 
104 

98 
118 

I 23 
94 
97 

92 
io0 

92 
39 
ea 

121 

106 

W 
Po 
92 

I 23 

NO 
NO 
YES 

NO 
NO 

No . 
NO 
NO 
NO 

NO 
NO 

NO 
YES 

YES 

YES 

YEs. 
NO 

NO 
YES 
YES 

YES 
NO 

NO 
YES 

YES 
NO 

NO 
NO 

NO 

- 

YES 

YES 

YES 

'E? 

YES 

c.om 

1 
V 

I 

an 

083 

01 

0 015 

001 

0 1  

ow 

63 

5 

I 



Table 8 
HUMAN 
HENW 
Mc 

(page 2 of 2) 

toMMEm 

HUMAN HEALTH RISK ASSESSM E&: Site 1 - Ponds A1 and A2 

UU 

DEW3 

("go 

NIA 

I I I I MCCPOUND SCORES rm I - P f K E M D m C I  mff 
D m C W  

f IWW W VNUT U P E M S  Coc 

0 NO 
0 16 0 NIA 1 YES 

o b  
0 NO 

O N 0  

0 NO 

I YES 
0 YES 

0 YES 
0 NO 

0 NO 
0 YES 

E W Z ~ E W W E W F W W I E  
1.23 TRlCHLOROBENLENE 
1.24 TRlCHLOROSENZENE 

1~CHlOpOErWENE 

0.45 

N/A 

0 1A53 
0 07V2 

om17 
008 

0 ldpl 

10458 

mrn (WO 

15 1 IO IO 
220 1 12 8.33 
0.11 1 11 v.w 
0.12 I 12 8.33 

0.12 . I  I I  v.w 
0.29 1 12 8.33 

0.68 1 12 8.33 
0.68 2 12 16.67 

0.54 2 12 16.67 
0.41 1 12 8.33 

0.M 1 11 v.w 
3 IO 12 83.33 

~~ 

NOTES: 
1. Foust, Samuel. 1981. 'Chemistry of Natural Waters". Ann Arbor Sclence 
2. Hem, John. USGS. 1989. 'Study and Interpretation of the Chemical Characterlstlcs of Natural Water" Water Supply Paper 2254. 
3. EPA. 1979. "Water-related Envlronmental Fate of 129 Priority Pollutants. Volume I: lntroductlon and Technlcol Background. Metals and Inorganlcs, Pestlcldes and PCBs". NTIS/PBW204373. 
4. Fergussen, Jack E. 1989. 'The Heavy Elements: Chemistry. Envlronmental and Health Effects". 



I I I 

. . , Y .  91 

ON 
PN 

8 s  LO 
. ..m 01 

7.00 

9 

E ?  

MO 

10 

!O 0 

5100 
I O  

CBO 

EL 0 

1 
6 

I 

- 
W W  

ON W O  
ON =LO 

ON 68260 
ON V/N 

su l p o  
SY l a 0 0  

ON P I L 6 0  
ON fflt-50 

su la00 
SiA l a 0 0  

ON- T O  
ON ZSLEO 

ON VIN 

ON 9 2 0  

su la00 

SY l a 0 0  
su PLVCO 
ON M M O  

ON W L O  
ON V/N 

ON L P 1 6 0  
S U  P I 0 0  

SU l a 0 0  
ON VIN 

ON V/N 

si4 la00 

m o  ON 
ON V/N 

ON 88690 

I 

66220 
Po86 0 

I 

> 9 6 1 0  S Z l O  

D SZI 21 C V  l I l F  6BFO 60 101 POI Z B  V U E  W Z  
2 1  SZO VIN SI 0 0 P P  m VIN L o l l  

SL E m o  mo Z I O O  E L  ss IS P I  

16 PO1 r K W O  IC00 W O  FZ4 FI I 90 V/N u e z  

wan) wen) wan) wan) wen) W W  

Bz 
DL 

18 
w 

D 
Pg 

% 

Pa 

LE 
16 

B 
D I  

W 
L 
Ep 

E6 

CQ 

Lb 

11 

E6 
81 

88 
m 
ez 

E2 I 
Z6 

m 
96 

POI 

LZ I 
m 
6E 

mi 
M 

7A 
16 

16 

FZI 
811 

86 
VOI 

621 
E6 

m 
16 
M 

SZI 

m 
LE 
CUI 

ffl 
16 

01 I 

6'LB 
LZ 

L l  
c 
68 

9Z  I 
Z I  

6E 

V 

e? 
PI  
Z I  
8 
l Z l l  
POI 

LP 
1C 

6811 

n 
9 

SI  

8 

%I 
0 
9 

PB 

01 
6 

61 

12 

I Z  
9 1  

I t  
81 

I Z  

I Z  

6 

I t  
I Z  

I Z  
L I  
VZ 

U 
I Z  

L I  
oz 
IZ  
oz 
I Z  
I Z  

I2 
81 

I Z  
I Z  

LZ 
I Z  I Z  

DL ' 901 

L 1'9 

I I'EZ 
0 VIN 

L I  m 
I Z  ms 
0 V/N 

6 m 
5 V E  

D?, m m  
s S'P 

E 28 
0 V/N 

I Z  Os1 

I2 OX91 

II 951 
e L'61 

91 a8 
9 t L l  

0 VIN 

I z 
S mi I 
I Z  m m  
0 VIN 

I 6'1 
D?, VOI 

C z 
0 VIN 

S I  mil 

IWVC soz 
BEI'S L IL 'E  

FLU. WE1 
511.1 Fa)'l 

Zm LIOF 

LBIZV I L W E  

18LZ W'I 

WZ'LLFF 1681 

W Z  w1 
l L W  IR 
IP I ' 11  P n ' L  

L Z E I  L f f i 9  
ESI'O W O  
F F I  I IZES 

16EZI WII 

101'61 Z 9 C I  

SBT'S wz 
K!Zl S'LFZ 
M ' 6  mo'S 

SOSE BSZ'Z 
I Z I E  6422 
8LE l  8'812 

P 6 1 6 L t  S6SV 

VCI'Z 66SI 

rnl 9290 
ivm vzFm 
116'1 912 '1  
6FBI WP'ZI 
Fpsl rn07.6 



I 



:..:!..*' -5 . , . . ,. 

i . _ :  

. .. 

S 

E V  

M O  

10 

LOO 

SLOO 

LO 

wo 

El0 

I 

6 

I 

Wan) 

PBO'O SXOO 9100 
191'0 LLUO 

ON W U l O  96 SL E 6530 W O  z100 Lsa PI z 
ON E'P IIIP w o  1'53 P I  z E O  

VIN VIN 0: Z I  SL'O VIN SI'O VIN 0 VIN VIN VIN VIN 

ON VIN 516 901 C m o  IWO m o  rnl P I  0 VIN 

"0 ViR S Z r  , z 1  

E l 0 0  0m.o . .  . .  

wen) Wen) w w  Wen) wan) Wen) 

ON 

ON 

ON 
ON 

su 
S U  
SU 
ON 

ON 

SU 
ON 

ON 

ON 

SU 
S Z I  

su 
S U  
ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

su 
ON 

ON 

wo sa 
0 1 6 0  L O 1  

I 1 6 0  I !8 
VIN 696 

lm00 V I  
I U a O  9 0  

vbao p'po 

I O  

VIN L E 6  

10030 LE 

so em 
S6WO 918 
VIN SI6 

WlOO 6 8  

lUa0 501 

l ano  2s 
m o  vw 
SIX60 8 1  

M60 P c 9  

VIN ZEb 

EBC60 sm 
VIN E16 
EEt60 0 

- -  

viN mi 
VIN I E6 

16'30 081 

lm00 188 

VIN 106 

WC60 b I  

CZl 

26 
M 
w 

9 0 1  
121 

W 
6E 

E6 
mi 
2.5 
16 

P6 

FZ I 

911 

86 

Dol 

621 

E6 

88 

I6 

t6 
SZ I 

08 

18 

I 3 1  

Po 
16 

01 1 

(1'18 

12 

11 
E 
69 

92 I 
21 

6E 
D 

99 
V I  

Z I  

8 

1'211 

901 

1P 

1c 

6'81 I 

VF 

V 

S l  

8 

SZl 

0 
V 

Po 

01 

6 

61 

m 
281 

081 

I'E 

EQ 
mpm 

6'1 

rnlll 
z 
mi9 
1.21 

I'SZ 

1 '1  

om 
mppl 

9'11 

IC 

mcsz 
s's I 
6'1 

6'81 

m 
fXW1 
VIN 

P 8  

POE 
6'2 

S'9z 

ItCtBE 

Wl 

6op'U 

WI 

Pffis61 
bz4.pPlll 

wz 
168'lpgS 

8lc'l 

s l F s l l I  

Wl  

612s 

11'0 

LIE'M 

61961ZS 

LII 'CI 

WSZ 

9cP'sFCI 

QbL'V 

86CZ 

V F Z V  

1 W l V Z  
z1S'vmz 
W L I  

W6'0 

lI9'1V 
181'1 

EZ'PI 

E'm 
1'16 

rnl 
rnl 
E 8  

0 

L16 

982 

rnl 
0 
116 

m1 
rnl 
0 

0 

L'VI  
0: 

CEE 
001 

mi 

mi 
rnl 

0 

ml 
1'16 

E'EE 

VW 

m1 

WVZ 

6'2 
VIN 

VIN 

ICE 

IXZl8 

6's 
OBEC 
VIN 

op18 

E 9 1  

VIN 

VIN 

IS1 

m z  
9'CZ 
I 1  

I6P 

VIN 

VIN 

VIN 

VIN 

WlV 

V/N 

9 1  

(21 

1 ' 1  

VIN 

ots 

60 '1  

WE 

IS'C 

SI'I 

QOOE 

lsMp 

4 2 1  

VS1c 
IWI  

0119 

sFB'8 

U X P  

161'0 

PI1 
Em 
S5SZ 

SVI'V 

P'ZSV 

m1'z 
mz 
WE 
S'IZ9 

w w  
ISC'Z 

VSLO 

EI'opZ 

EIWP 

1 W L l  

9 P l E  

WV 
W Z  

L'ZI 

l L W 0  

ELZ 
m z 9  

lW9 
1011 

W O  

L'm 
s6'P 

MO'E 

1'0 

WPl 

Wlwd 
ZE'61 
IL l 'Z  

W11Z 
Owl 

8w I 

W1 

FEEL 

0x11 

S I  

61CO 

mop 
WL'L 

86'01 

9ZSl 

ZB PUD 19 SPuod - E W!S : e INIWSSISSV >ISM HllVIH NVWnH 



HUMAN HEALTH RISK ASSESSMENT : Site 3 - Ponds B1 and 82 

1.2 DCHLOROFTHEM 
ACTNE 
m c I c m  
TIIICHLOROEIHENE 
cl, - 12 - DIOlLOROEIHENE 

CARBON TEIRACMLORIDE 
CHLOROFORM 
NARmULEM 
ElRACHLOUOEIHENE 
T O C M M  

TIIICHLOPOEIHENE 
V D m c H ~  

1.24-TRKHLOROBENZEM 

ch - ia - DICHLOP(ETHE~ 

AmAmyE 

(page 2 of 2) 

I I I I uco 

NIA 
NIA 

4.1 

M 

m 
NIA 

18 
6 

Om28 
0.8 

ImO 
m 
2 

70 

3 

2.m 6 I 16 6.25 

3 7 . W  240 4 13 30.11 

4.875 I I  2 16 12.5 4.79 

4.375 I I  5 16 3125 

3.3 1 1  I r n  
0.0561 0.13 1 12 8.33 

o m  15 2 12 16.67 

02158 0.72 1 12 59.33 

0.12 aa I 12 8.33 
0.2133 0.81 1 12 59.33 

0.133 0.5 I 12 8.33 
3.0775 13 6 12 50 

O. l la3  a94 2 12 16.67 

0.75 3.4 4 I I  36.36 

0.m 025 I 12 8.33 

cwn cwn 

11.262 3 -I XIW 

15. 

- 

0.W 

yoo( 
UCfIDuCSS 

0 

0 

2 
0 
0 

0 

0 

0 

I 
1 

0 
0 

0 
0 

0 

- 
No 

*s 
YES 
MS 
No 
NO 

YES 

MS 
V€S 

YES 
No 
YES 
w 
YES 
NO 

COMMENTS I 



HUMAN HEALTH RISK ASSESSM C's: Site 4 - Pond 83 

5% 6 

11.06 

0.975 

166V 

0.37 

1.867 

s3oQ 

165 

3.17 

2 07 

4.715 

136 2 

3.72 

086 

Ml6 

4136 
01 

6 8 8  

6.55 

134d 

1.16 

MI3 

258 

xu13 

im.6 

1.14 

IRlV 

5.7 

65.9 

23M 
31.13 

13.19 

%.V3 

0 725 

V 3 1  

61134 

4 l W  

9.352 

6 760 

l0.W 

402.W 

e a  
173.7 

7610 

67 01 

0315 

17.72 

15.75 

I7026 

5m 
6874 

6 607 

Xb57 

210.23 

2.0w 

n.565 
1007 

62 W 

1033 5 

NIA 0 
A/* 0 
Jo 6 

NIA 0 

NIA 0 

dDa) 5 

50 1 

6 6  1 

2 1  1 

7 3  2 

254 2 

6 6  5 

I V  3 
nim 5 

63 5 

NIA 0 

NIA 0 

v 2  I 

iMa 5 

NIA 0 

5010 6 

NIA 0 
3601) 5 

233 5 

NIA 0 

NIA 0 
V I  3 

599 6 

01 605.2061 h 0 . 6 Z l  58411 7 
im 1 6 2 3  

im I 781 

im o v a  
13 67617 

Im 1766 

0 26026512 

80 247647 

80 6234 

80 2398 

50 61'70 

a imm 

a 13711 

0 2 M 6  

0 527V6lV 

0 W317 

im 014 

im 5279 

80 7386 

0 1775375 

im 1378 

im 2856 

0 58bl 897 

0 17166921 

0 1V55p4 

im 1063 

i m  z m  

55 20 

8 183 

I68877 

4.754 

6 626 

p6761.525 

1551.727 

I6.W 
V E t  

28.468 

M37 029 

e.567 

63036 

11266.2w 

488.1% 

o m  
23 37 

31.m 
5432.p6 

5.442 

lPn7 637 

1 1.482 

"2 .976  

472.49 

35% 

VzW 

265 

2.v I 

3% e 
8.4 

NIA 

7 b m  I1 

40 
100 . 1 

7.0 

155 

26ya I I  

21 

I I .6 6 

16600 I C  

dM0 11 

1.6 

251 I 
12.1 I 

6703 e 
2 

1170) 3 
7.v I 

65cu I 1  

438 0 

3 4  
im 1 

a 
56 

I23 

ea 
I27 

Po 

0 W16 

04731 

0 0po4 

NO 

282 OlllV 

Po I NIA 

B B I  07568 

I 8 4  I 

V3 I N M  

I C 0  NIA 

0 o m 7  

VI3 0543 

035 05710 

V32 06607 

636 03174 

70 OW1 

M 4  00316 

52 OD331 

102 00105 

B V  02865 

VI 5 NIA 

876 07510 

060 01507 

32 0 

p57 NIA 

0 08074 

864 07349 

o e  om7 

I6 o m  
WV NIA 

81 I om2 
M 7  OW71 

d5 om 

IM VI2 NIA No 
2 50 NIA NIA 

125 426 O a U l  NO 

w o m 1  YES 75 

No 
NO 

NO 

NO 

No 

NO 

MS 

NO 

No 

NO 

NO 

NO 

MS 
YES 

YES 

NO 

No 
NO 

NO 

MS 
No 
NO 

No 

MS 

-N? 

YIS  

YES 

No 

YES 



Table a4 

loc)IoBul 
nlm 

twm 

17.262 

HUMAN HEALTH RISK ASSESSM C's: Site 4 - Pond 83 

yu 
m 

wm 

3 

I I I I u a c  

ACElOM 

W L O R M W  

METHYLENE CHLCfNDE 
HEPTACHLOR 

dpho-WC 

dpm. CHLMlMM 

bem-wc 
Q-. WC WDANO 

ponm?J-o(LM1DAM 

1,4. DICHLOROBENLENE 
BROMODICHLOROMEMANE 
~OROFORM 
mRACHLOPOED(EM 

IRICHLORO€lHENE 
0- 1.2. UciaORoEMEM 
P R O P M M  

NIA 8167 26 I 6 167 

6 3 5 I 6 167 

4 7  3 M 7  B I 6 167 47V 
OCOXl NIA 0 I 6 167 

O U B V  NIA 0 I 6 167 

NIA NIA 0 I 6 I 6 7  

0014 NIA 0 I 6 167 

0010 O U 2 I V  016 I 6 167 

N/A 02IW 017 I 6 167 

75 O W 2  014 3 5  m 
03 017 03 2 5  40 

6 2v 36 5 5 im 
0 8  O M  OM 3 5  M 

M 0078 016 4 5  80 

m OW 017 1 4  25 

NIA 032 I 1 5  20 

*ow 
UXCIWANCU 

0 

0 

I 

0 

0 

? 

0. 

0 

0 
0 '  

0 

0 

0 

0 

0 

WlEW!N 
coc - 
- 

No 

NO 

YES 

NO 

NO 

NO 

No 

NO 

No 

YES 

YES 

MS 

MS 

YES 

NO 

NO - 



Contaminant 

PADIONUCUDES 

AMERK41M-24l 
CESllM-137 
PLUTONIUM-UP/ZUJ 
smmM89.90 

rnlllUM 
U V l U M  233.234 
W M z 3 5  
URANIUM-WB 

METAU 

ALUMINUM 

wnww 
ARSENI: 
BARlVM 

B E W M  

CADMIUM 

CALaUM 
CESIUM 

CHROMRlM 

COBALT 

COPRR 
IRON 

LEAD 
UrnIUM 
MAGNESIUM 
MANGANESE 

MERCURY 

MOLYBDENUM 
MCKEL 

POTASSNM 

YLENUM 
WCON 

S(Lm 

SOMUM 

SmONnUM 
I W U M  
N 
VANADIUM 

DNC 

' 

HUMAN HEALTH RISK ASSESS a O C ' r :  Site 5 - Ponds B4 and B5 

IV7..93 207.402 
0- 1.079 
O m 5  0.077 
0.774 OW1 

35 1 35 

356.8 

12.04 
1562 

65.13 
0,564 

I .68 

42541 
200.3 
2.322 
2.M 
5.412 
261.4 
2.043 
14.36 
9194 
89.52 
0.121 
7.967 
5.912 

914b.8 

1.M 
4122.5 
2.152 
33900 

255 
0.w1 

12.564 

4.376 
35,324 

I 1 3 6  
16.M 

2.155 
80.31 
0.881 

2.27 
454b2 

471 
3 . m  
3.93 

8 . M  

791.3 

3.712 
21.91 
1WX 

537 
0.195 

12.38 
9.m 

lcaM 

2.592 

4438.8 

3 . W  
44824 
2.944 

1.623 
1b.W 
6.318 

52.871 

1580 19 

NIA 0 
2.7 4 

94.7 22 
1 1 

NIA 0 
6naJ 25 

1200 4 
NIA 0 
4.3 2 

12.7 12 

791 17 
6 IO 

36.9 14 

1 6Xa 25 
255 22 
0.7 1 
I 1  2 

8.2 2 
12100 24 

A. 1 5 
4910 8 
81 2 

61200 25 
3% 20 
2.3 I 
115 I 
9.2 9 

87.7 18 

24 201 
25 la 
24 81: 

24 8.: 
25 91 

22 la 
25 I 

26 04.1 
25 la 
25 9: 
25 5: 

25 3: 
23 56; 

22 36.. 
25 ( 

25 1: 
2b w.: 
22 90.' 
25 9: 

25 
25 8 
8 I 

24 91. 
25 I 

22 9. 
25 91 

22 95; 

25 . & 

25 2l 

18.4 3.: 
2. I 

1 IO 20 
VI Po 

04 ea 
IC3 18 
81 93 
W I I  

125 

92 VI 
91 I 

ea v3 
93 63 

129 1 

I04 M 
98 

118 i o  
123 8 
94 91 

97 87 
92 &I 

im 
92 95 
39 

ea et 
127 

, a 
106 
w w 
Po 81 
92 7a 

123 2e 

42 

O m o S  
0 W7 
00165 

0 mol 

0 52.93 
NIA 

0 1905 
00162 

NIA 
NIA 

0 mol 

0 1122 
09845 

NIA 
0252 

0 W8 
0 2861 
O m o l  
0 mol 

00088 

NIA 
0 2219 
07616 
0 mol 
0 mol 
0 9467 
om1 
0 mol 
am01 

NIA 
OPBl4 
0 4487 
0006 

NO 
NO 
NO 
YES 

NO 
NO 

YES 

NO 
NO 
NO 

NO 
NO 
NO 
YES 

YES 

YES 

NO 
NO 

NO 
YES 

YES 

NO 
NO 
YES 

YES 
NO 

NO 
NO 

YES + ""i ;; 
0.mol YES 

0.mol YES 

YES 

YES 

YES 

YES 

YES 

- 

- * 

I 
9 

1 

0 73 

0.93 

0 1  

0 075 

0 01 

01 

OW 

6.3 

5 

- 

- 

002 

IO 
0.2 
10 

1.1 

IO 

0.2 

IO 

- I I I 



Table a 
~~ 

Con tom l no n t 
VON WON m m ~ m t 5  

ACETONE 
MEItMENE CHLoRlLX 
IEIRACXlOROElHENE 
81s (2 - ETHWIMYL) PHlHAlAl 
d#lO.WC 
dpho - CHLORDANE 
beta - WC 

gunn-m. WC WDANEI 
Qunmo-CHLoRDANE 
CHLOROFORM 
IEIRACHLOROETHENE 
TRICHLOROEIHENE 
DICAMBA 
A V N E  
SIMAZINE 

UmcclfANDAm 

cwn 

NIA 
4.7 

0.8 

1.8 
0.m9 

N/A 
0.014 

0.019 

NIA 

6 
0.8 

66 
NIA 

3 

A 

HUMAN HEALTH RISK ASSESS OC's: Site 5 - Ponds B4 and B5 

~~~ ~~ 

yIyNyu)( yumn Fya YWTYa:nstlMmm W Y U H  -o-(6' - 
Im ma 

cwn cwn cwn cwn cwn 

15.36 p2 12 120 10 

2.797 17 7 121 5.79 4.794 17.262 3 

2.6 I 1  2 121 1.65 

6.316 20 3 31 9.68 5 6.183 NIl 
0.0238 0 1 18 5.56 

0.ZB 0 1 8  12.5 

0.0268 0.051 1 18 5.56 

0.0238 0 1 18 5.56 

0 . m  0 I 8  12.5 

0.1628 2.4 18 29 62.07 

0.1339 0.76 7 2 0  25 
0.3831 2. I 8 29 21.59 

0.2195 0.a 3 22 13.M 

0.556 3.83 18 21 83.52 

0.1461 13 12 m 15 

Iw 
m f m  
sa- - 

ma 
u-ca 

N/A 

: 
, 2  

, 3  

0 

NIA 

1 
0 

N/A 
0 
0 
0 

NIA 
I 

, o  

YES 
YES 

YES 
YES 

' NO 
NO 
YES 
NO 

NO 
YES 

YES 
YES 

YES 
YES 

- YES 



n? 
ON 

PN 
ON 

ON 

op! 

cm 
ON 

cxc 

?A 

ON 

mi 

OE 

01 

_. 

Wb) 

IU 

I 

- wan) 

SU 

SM 

S U  

S3A 

S U  

ON 
ON 

z 
SU 
sn 
ON 
ON 
SU 
ON 
chl 
ON 
ON 
S3A 
S U  
ON 
S U  
ON 
ON 
ON 
chl 
ON 
S U  
ON 
ON 
SU 
ON 
SU 
ON 

6 9 M O  

r n L  0 
P1bU 

VIN 
1mn 
wioo 
(PCLU 

LLVlO 

m R ) O  

-0  

PtSBO 

L r n  0 
VIN 
- 0  

lmr0 
V W J O  

MU0 

SLOI 0 

-0 
VIN 
8lPBO 

FOSO 

- 0  

VIN 
- 0  

KXUO 

m11u 
lCl00 
bL80 0 

SI'O 

L6 

68 

i z  I 
z 1  I 

V 

w 
V I  

Z I  

8 

111 

901 

1v 

1C 

611 

R 
V 
S I  

8 

sz I 
0 
9 

m 
01 

6 
61 

VIN VIN z 
01 

E 
01 

01 

01 

E 

0 

01 
B 

01 

a 

01 

01 

01 

E 

, 
01 

0 

I 

E 

B 

0 VIN 
I tic 
0 VIN 
0 VIN 
S OPE 
S mz 
0 VIN 
L ox8 
I 9'1 

E mz 
0 VIN 
I P'V 

0 VIN 
S cwz 
S WIOI 
I C8 

S p's 

S mz I 
0 VIN 
0 VIN 
0 VIN 
I os 
S m580 
0 VIN 
z Z I  

s a1 

I ti0 

I ZZE 

W Z  
ILL 
R'b 

11'1 

U L V Z  

m 
wz 
siw 
FT'I 
VZSI  

WC 
&E 
ID 

S'PEI 

pm) 

I S  

w'z 
am 
wz 
s8'1 

8'1 

spl 

am 
st8' I 
9 0  
ZClb 

w'0 
ZLSI 

C I S  



.. 
v) 



n v u u  

cwn 

002 

10 
02 
IO 

1 1  

- .  
IO 

IO 

W Y U  

cwn 

YJ3 

1 

10 

152 
130 

04 

5 8  

I C 6  

30 
37 

'm, 
10 
6 9  

71 

- ,  
a 2 8 0  

RE6 

aa 

45 

8) 

Tab1 m-7 HUMAN HEALTH RISK ASSE aT COC's: Site 7 - Pond C2 
@age lof 2) 

Contaminant 

~ O M I c 1 p ) U  

CESLlU137 

PUnONNM-239/240 

URANIUM-233,234 
URANNM-235 
UWNNM-238 

w m  I win I win] 
I I I 

14U3M 

RIP3 
1.82 

OJsn 
O r m l  

cwn I mn I cwn I I I 
I + cwn 

1 
P 

1 

R75 

0 8 )  

ai 
on75 

Ml 

Rl 

--.  
ow 

69 

5 

n 
IO 

56 

95 
95 

I 

82 

IO 
IO 

72 
18 

68 
38 

I 

13 

90 
88 

90 
4 

81, 

, 
95 

, 
11 

IO 
10 

81. 

Y 

20 

90 

88 
18 

93 
10 

I 

91. 
8) 

93 

63, 
7 

64, 
5 

IO 
8 

V I  

872 

04, 
3 

95 

86, 

0 
1 

w 
81 

70 
28 

No 
No 
YES 

VES 
No 

No 

YES 

No 

No 
No 

No 

N3 
YES 

YES 
YES 

YES 

'Ts 
No 

No 
YES 

YES 

No 

No 
YES 

YES 

No 

Np 
No 
YES 

176.7 
12.39 

2456 
83.86 

a595 
1.702 

45259 
1584 

2 . a  
2.788 

4.W 
272.W 

5.598 
13.55 

ldxLl 
241.4 
a12 

P.2m 
6.277 

62.55 
1.85 
910 

2.027 
48968 

331.5 

a925 

12.15 
3.m 

aJp 

547.5 
17.75 

3.657 
p2.25 

l r n  
2.451 

51067 
551 

3.557 
4.291 

7.331 
728.3 
I1.W 
17.85 
15295 

1563 

O Z m  

18.81 

10.52 

69p4 
2d85 
NIA 

2w6 

52875 
3.55.6 
1.P13 

18.58 
4.945 

88.5 

MI 

NIA 

4.9 

m 
0.6 
2.P 

loJaa 
I I r n  
NIA 

NIA 

11 6 

I1M 
73 

13.6 

1 7033 
ICOl 

0.5 

35 
7 

ll7W 
lR2 
P I 0  

3.1 

61W 
ax 
NIA 

NIA 

6 

3% 

17 
0 

14 

22 

1 
I 
n 
4 
0 

0 

6 
18 

7 
I I  

n 
I9 

2 

2 

2 
21 

4 

1 

1 
n 
18 

0 

0 
4 

I 1  

22 
n 
n 
22 

n 
21 

n 
23 

zz 
n 
n 
n 
22 
18 

22 
n 
22 
18 

22 
n 
22 

1 

22 
22 

22 

n 
18 

n 
22 

79 110 

9 PI 

10 04 

84 la3 
6 87 
o m  

125 125 

8 9 2  

IS 91 
6 8 8  

3 4 9 3  
119 129 

37 IM 
47 58 

105 118 
112 123 

8 Q A  
97 

14 92 
68 I r n  

4 v 2  

!2 

39 

12 88 

126 I27 
w 1m 
3 %  

17 50 

?p 

2 7 .  -92 
' 8 8  123 

0 W67 
NIA 

om1 
om1 

NIA 

NIA 
O n a l  
OM13 
0 P765 

NIA 

08686 

OW73 
09825 

om1 
O r m l  
owl? 

NIA 

ow1 
06925 
om1 
m 7  
09544 

09314 
om1 
aaOl 

NIA 

OP7W 
09707 
09t.?4 

YES 

YES 

YES 

YES 

YES 

+ cwn cwn cwn 

Om omi o m  3 1 m  97 

0 15 NIA 025 1 2  Y 
0289 3111 43' 72 in 62, 
0012 o c a  0058 3 75 R 

N/A 



Tab1 ’ a.7 HUMAN HEALTH RISK ASSE aT COC‘s: Site 7 - Pond C2 
@age 2 of 2) 

157 0.w07 7 YES 
I YES 

0 aM1A 4 YES 
0 YES 

I I I I I 



SU 
SU 

Ol? 
ON 

SU 
SU 
su 
SU 
QA 

S3.4 

S3.4 

S3h 

ON 

SU 
SU 
S U  
SU 
SU 
SU 
SU 
SU 
ON 

SU 
S3h 

ON 

S U  
5% 

5% 

SY 

10030 

I003 0 

10030 

VIN 

I003 0 

10030 

zimo 
10030 

VIN 

10030 

zimo 
93330 

VIN 

10030 

10030 

1003 0 

10030 

10030 

1m 0 
10030 

P u n  0 

VIN 

10030 

I003 0 

VIN 

I003 0 

10030 

m a  
9320  

I 

I 

01 

I8  

w 
I 

0 

p8 

54 

W 

18 

I 4  

0 

01 

W 

1 

Ep 

Cb 

68 

I 4  

01 

Cb 

01 

88 

m 
01 

E2 I 

7A 

m 
w 
GO1 

121 
88 
4E 

7A 

mi 
7A 

11 

v4 

CL 1 

811 

Bb 

Wl 

tZ1 

E4 

88 

I4 
7A 

RI 

m 

mi 
10 

Pa 

14. 

011 

88 

12 
11 

E 

m 
I 1  

I 1  
4E 

V 

Bp 

V I  

21 

0 

211 

POI 

1v 

1C 

411 

v.2 
V 
E l  
8 

EL I 
0 

V 
w 
01 
4 

41 

I D  

8s 

11 

I 1  

01 

w 
S 

91 

01 

v4 

EL 

a 

01 

OL 

I1 

10 

11 

EF 

20 

a 

11 mop1 

01 117. 

1 Fvz 
0 VIN 

E l  OLE1 
11 mol I 
S 191 

01 mXl 

I 1 

PL mil l  

V 

E S I  

1 02 0 

11 mvz 
11 mMI 
P I  101 

E l  V O I  

11 EOXl 

E tiw 
8 101 

E VtZ 

0 VIN 

11 m12 
E 9'1 

0 WIN 
11 Dssl 

1 CV 

C 112 

. E l  rn 

I C  

I 



HUMAN HEALTH RISK ASSESSME 's: Site 8 - landfill Pond Table a 
'OTTNWl 
coc 

YES 

YES 

YES 

YES 

YES 

NO 

YES 

YES 

NO 

YES 

Y E S  

NO 

YES 

YES 

NO 

YES 

4 - MEMYL- 2. PENTANONE NIA 

ACETONE NIA 

CARBON DKULFiDE NIA 

C H L O W E  NIA 
I 

Elt!VL BENZENE 680 
MmMEM CHLORDE 4 1  

rOLUENE ImO 

TOTAL XYLMES NIA 

VlNn ACElAIE NIA 

0 - *YLENE NIA 

2 .  MmMNAPlHALENE NIA 

4-METH(1FHENoI W A  

NAPhlHALENE 0 0 x 8  

Hw*N OQlURm 

Hww 
ooc 

YES 

YES 

YES 

YE? 

. YES 

ki 
.YE? 

NO 
M S  
YES 

YES 
MS 

YES 313aetem I 

- ,I 

- -  

1297 

14.76 

5.161 

n.m 

I j  

49 

23 

24 

29 

88 24 

588 

65.61 

(upm 

l1.Z 

YII 
om" 

e 

3 

HOOT 
uaiwun 

0 
0 

0 

9 
0 
0 

0 
0 

5 
0 

0 
0 

0 
0 
0 
3 

I"" . .. . . , - _._ . . ..I 





TABLE D-2.1 

HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 1 - Ponds A1 and A2 
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URANIUM 233,234 
URANIUM-235 
URANIUM-238 

44.777 
339.615 
0.0792 
0.0817 
1.0458 

(Pam 

0.018 
0.022 
3.346 
0.203 
4.91 7 

LOGNORMAL 95% 
UCL FOR MEAN 

EXPOSURE POINT 
CONCENTRATION 

2.4E-10 
2.3E-10 
1.6E-11 
1.6E-11 
2.8E-11 

win) 

0.034 
0.028 
3.072 
0.313 
5.765 

N/A 8.6E-08 3.4% 
6.8E-08 2.7% 
6.5E-07 25.5% 
5.3E-08 2.1% 
1.7E-06 66.4% 

AVERAGE DAlU 
INTAKE 

METALS,INORGANICS, 
VOA/SVOA/PESTICIDES 

(PCl/day) 

0.065 
0.054 
7.426 
0.600 
11.056 

(Ugm 
RfDO 

(mg/kg-day) 

0.6 
' 0.01 

0.035 

(LECR) (96) 

1.4E-07 3% 
4.2E-08 1% 
4.7E-06 96% 

I TOTAL I 2.6E-06 I 100% 

(HQ) 

N/A 
0.018 
0.001 

0.001 

48.778 
394.41 7 

0.23 
0.328 
1.815 

NIA 1.3E-03 
1.1E-02 

9.OE-06 
6.3E-06 

5.OE-05 

5.20E-02 
1.1 OE-02 
2.22E-01 

I I I TOTAL I 2.025 



TABLE D-2.2 

HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 2 - Ponds A3 and A4 

CONTAMINANT 
SAMPLE MEAN LOGNORMAL psx AVERAGE DAILY FACTdP ORAL EENCE ~ c m  rnSK 

CONCENlRAnON ~~~m~~ INTAKE 

URANIUM-233,234 
URANIUM-235 
URANIUM-238 

1.378 
0.084 
1.542 

1.613 
0.104 
1.83 

3.093 
0.199 
3.510 

2.7E-07 
1 -7E-08 
5.4E-07 

1.6E-11 
1.6E-11 
2.8E-11 

I I I I I I I TOTAL I 8.3E-07 

NIA 

~ G A N I C S ,  I 

2.9E-04 
2.7E-04 
2.5E-04 

. (ugm 

84.324 
2.942 
0.125 
0.475 
0.7281 
0.1563 

VOA/SVOA/PESTlCIDES 

BARIUM 
NITRATE/NITRITE 
NITRITE 
DICAMBA 
ATRAZINE 
SIMAZINE 

88.61 
3.724 
0.196 

1.525 
0.308 

I 

(mg/kg-day) 

2.4E-03 
1 .OE-04 
5.4E-06 
9.6E-05 
4.2E-05 
8.4E-06 

I 

2.22E-01 
1.20E-01 

RfDo 
(mglkg-day) 

7.00E-02 
1.60E+00 
1.00E-01 
3.00E-02 
3.50E-02 
2.00E-03 

I TOTAL 

(LECR) 

4.OE-06 
4.3E-07 

4.4E-06 

32.8% 
2.1% 
65.1% 

0.326 
0.01 9 
0.326 

I I 1 

100.0% I I TOTAL I 0.672 

90% 
10% 

100.0% 

O.Oo0 
O.Oo0 
0.003 
0.001 
0.004 

NIA 

0.043 J 

N/A 



cx) 
9% 
18% 
28% 
2% 
42% 

(mrem/pCD (mremhea0 ( H a  

NIA 3.6E-03 0.097 
3.5E-03 0.196 
2.9E-04 0.356 
2.7E-04 0.023 
2.5E44 0.264 

: MElALS,INORGANICS, 
VOA/SVOA/PESnCIDES 

LITHIUM 

STRONTIUM 

ACETONE 

TRICHLOROETHENE 

CIS - 1,2 - DICHLORONENE 

CARBON TETRACHLORIDE 

CHLOROFORM 

TETRACHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

CIS - 1,2 - DICHLORONENE 

TABLE D-2.3 
HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 3 - Ponds B1 and 82 

wwnm DOSE 
CONVEIlSlON 

FA0011 

OGNORMAL 9SX UCL 
:OR MEAN EXPOWRE 
>IM CONCENlRAllON 

AVERAGE 
IAllY INTAKE 

SAMPLE MEAN 
EONCENTRATION 

(pcim 

0.021 
0.05 
1.37 

0.092 
1.254 

CANCER RISK HAZARD auonEra CONTAMINANT 

RADIONUCLIDES 

AMERICIUM-241 

PLUTONIUM-239/240 

URANIUM 233,234 

URANIUM-235 

URANIUM-238 

(LECR) 

9.6E-08 
1 .E47 
3.OE-07 
2.1 E48 
4.4E-07 

( P a m  

0.038 
0.079 
1.76 

0.125 
1.481 

(pCl/dW 

0.073 
0.152 
3.375 
0.240 
2.840 

NIA 2.4E-10 
2.3E-10 
1.6E-11 
1.6E-11 
2.8E-11 

I TOTAL I 1.OE-06 I 100% 1 I TOTAL I 0.936 

RfDO 
(mglkg-day) 

6.00E-01 
1 .OOEM 
1 .lOE-02 
1 .OOEM 
7.00E-04 
1 .OOE-02 
1 . O O E M  
1.10E-02 

1 .00E-02 

ng/kg-day 

6.9E-04 
8.5E-03 
4.3E-03 
1.5E-04 
4.5E-05 
3.0E-05 
1.9E-05 
5.1 E-05 
2.3E-04 
1.1E-05 
9.3E-05 

a m  

7.1 E 0 7  

1.7E-06 
5.1 E 4 8  
1.1E-06 
1.1E-06 
9.2E-06 

cx) 

5% 

12% 
0% 
8% 
8% 
66% 

( H a  

0.014 
0.429 
0.014 
0.004 
0.043 
0.002 
0.005 
0.021 

0.009 

(ugm 

25.25 
308.8 
156.6 
5.48 
1.631 
1.103 
0.708 
1.857 
8.35 
0.414 
3.4 

(ugm 

19.32 
273' 

37.038 
4.375 
3.3 

0.3083 
0.21 58 
0.2133 
3.0775 
0.1783 
0.75 

NIA NIA 

l.lOE-02 

1.30E-01 
6.1 OE-03 
5.20E-02 
1.10E-02 

1.9 

1.4E-05 100% TOTAL 0.542 



TABLE D-2.4 

HUMAN HEALTH RISK ASSESSMENT COC's: Site 4 - Pond 83 

LOGNORMAL 9SX UCL 
SAMPLE MEAN FOR MEAN EXPOSURE 

CONCENTRATION poim 

RADIONUCLIDES (PClrn (PCI/O 

AMERICIUM-241 0.027 0.070 
PLUTONIUM-239/240 0.01 8 0.038 

CONTAMINANT 
CONCENlRATlON 

lUDIAnoN 
COMMmED EFFEClM "FE!r W E  RATE EQUMUNl 

ORAL REFERENCE CANCER RISK gGyz:N HAZARD QUOTIENT 
AVERAGE 

DOSE DAllY lNIAKE ORAL SLOPE FAClOR 

(pCl/doy) SFo ( h Y p C 1 )  (LECR) cx) (He) (mrem/pCI) (mremlyoar) 

0.134 2.4E-10 1.8E-07 65.8% NIA 3.6E-03 0.178 
0.073 2.3E-10 9.2E-08 34.2% 3.5E-03 0.094 

TOTAL 2.7E-07 100% TOTAL 0.272 

NITRITE 

1,4 - DICHLOROBENZENE 

BROMODICHLOROMETHANE 

CHLOROFORM 

TETRACHLOROETHENE 

TRICHLOROETHENE 

0.636 1.298 2.489 
0.092 0.243 0.466 
0.17 0.714 1.369 
2.9 3.809 7.305 
0.04 0.122 0.234 

0.078 0.442 0.848 

2.40E-02 
6 .20~42  
6.1 OE-03 
5.20E-02 
1.10E-02 % 

RfDO 
(W/kQ-dW) 

1 DOE-01 
8.00E-01 
2.00E-02 
1.00E-02 
1.00E-02 

6.8E-08 
5.2E-07 
2.7E-07 
7.4E-08 
5.7E-08 

(XI 

7% 
52% 

. 27% 
8% 
6% 

TOTAL I 9.9E-07 I 100% 0.012 I 



CONTAMINANT SAMPLE MEAN 
CONCENTRANON 

(PCIrn RADIONUCLIDES 

LOGNORMALPSX UC 
FOR MEAN EXPOSURE 

POINT 
CONCENTRANON 

W I r n  

PUITONIUM-239/240 

TRITIUM 

URANIUM 233,234 

URANIUM-238 

3RAL REFERENCE 
DOSE 

METALS,INORGANICS. 
VOA/SVOA/PESTICIDES 

LITHIUM 

STRONTIUM 

CYANIDE 

NITRATE 

NRRATE/NITRITE 

NITRITE 

ACETONE 

BIS (2 - MLHEXYL) PHTHALATE 

CHLOROFORM 

TEIRACHLOROETHENE 

TRICHLOROETHENE 

DICAMBA 

ATRAZINE 

SIMAZINE 

C W M i l l E D  

FACTOR 1 EwrE,,, 
RADIANON EFFECTWE DOSE CANCER RISK RElAWE RISK CO~IBUT,ON HAURD QUOTIENT CONVERSION 

TABLE D-2.5 

HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 5 - Ponds B4 and B5 

0.023 
551.335 
2.069 
1.720 

2.3E-10 
5.4E-14 
1.6E-11 
2.8E-11 

0.009 
197.830 
0.906 
0.774 

I 
0.01 2 

287.482 
1.079 
0.897 

(ug/l) 

14.36 
255, 

9.359 
2.767 
3.359 
0.409 

6.316 
0.743 
0.134 
0.3831 
0.2195 
0.556 
0.1461 

15.36 

(ug/l) 

21.91 
284.4 
14.752 
3.642 
4.975 
0.576 

6.316 
1.93 

0.205 
0.823 
0.385 
0.857 
0.256 

20.3 

I 
0.01 3 
0.020 
0 . m 1  
0.000 
0.0002 
0.006 
0.009 
0.005 
0.001 

0.000 
0.001 
0.004 

0.058 

rnglkg-dw) 

6.0E-04 
7.8E-03 
4.0E-04 
1 .OE-04 
1.4E-04 
1.6E-05 
5.6E-04 
1.7E-04 
5.3E-05 
5.6E-06 
2.3E-05 
1.1E-05 
2.3E-05 
7.0E-06 

N/A 
2.00E-02 

1.40E-02 
6.1 OE-03 
5.20E-02 
1.10E-02 

2.22E-01 
1.20E-01 

2.9E-08 
1.6E-07 25.6% 
1.8E-07 28.5% 
2.6E-07 41.4% 

TOTAL I 6.4E-07 I 100% J 

RID0 
(mg/kg-day) 

6.00E-01 
2.00E-02 
1.60E+00 
1.60E+00 
1 .00E-01 
1.00E-01 
2.00E-02 
1 .00E-02 
1 .OOE-02 

3.00E-02 
3.50E-02 
2.00E-03 

TOTAL 

&ECW 

3.5E-06 

1 .OE-06 
1 -4E-07 
1.3E-07 
1.1E-07 

2.2E-06 
3.6E-07 

7.5E-06 

(% 

46% 

14% 
2% 
2% 
1% 

30% 
5% 

100% 

I TOTAL I 0.421 

N/A 



CONTAMINANT I CANCER 'ISK 

RADIONUCLIDES 

PLUTONIUM-239/240 
URANIUM 233,234 
URANIUM-235 
URANIUM-238 

COMMmED 
RElAlM RUK RADIAIION DOSE EFFECIM DOSE 

CONTRIBUTION HAZARD QUoT'EN' CONVERSION FACTOR RAE 
EQVMLENl 

METALS,INORGANICS, 
VOA/SVOA/PESTICIDES 

BARIUM 
STRONTIUM 

(pCl/dayv) 

0.021 
2.328 
0.190 
1.743 

TABLE D-2.6 

HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 6 - Pond C1 

(rnrem/pU) (rnremlyear) SFo (risk/pCi) (LECR) (%) (HQ) 

2.3E-10 N/A 2.7E-08 5.2% N/A 3.5E-03 0.027 
1.6E-11 2.OE-07 39.6% 2.9E-04 0.246 
1.6E-11 1.7E-08 3.2% 2.7E-04 0.018 
2.8E-11 2.7E-07 52.0% 2.5E-04 0.162 

SAMPLE MEAN 
CONCENIRAllON 

WCR) 

O.OOE+OO 

@CVD 

0.006 
0.796 
0.07 
0.599 

6) (HQ) 

0.048 N/A N/A 
0.012 

OYO 0.060 

(W) 

91.32 
241.8 

OGNORMAL 95% UCI 
:OR MEAN EXPOSURE 

POINT 
CONCENTRATION 

@cim 

0.01 1 
1.214 
0.099 
0.909 

(Ugn) 

121.9 
260.4 

I TOTAL I 5.1E-07 I 100% I 1 TOTAL I 0.453 

3.3E-03 
7.1E-03 

7.00E-02 
6.00E41 

I TOTAL 



TABLE D-2.7 

ORAL SLOPE FACTOR 

HUMAN HEALTH CANCER AND NONCANCER RISKS: Site 7 - Pond C2 

RADINION DOSE COMMmED 
ORAL REFERENCE CANCER RISK HAURD QUOTIENl CONVERSION EFFECTIVE DOSE 

FACTOR RATE PQVMLEM 
DOSE 

SAMPLE MEAN 
CONCENTRATION CONTAMINANT 

~~DIONUCLIDES 

PLUTONIUM-239/240 
URANIUM 233,234 
URANIUM-235 
URANIUM-236 

( P u n  

0.022 
1.211 
0.128 
1.514 

I 
2.3E-10 
1.6E-11 
1.6E-11 
2.8E-11 

METALS,INORGANICS, 
VOA/SVOA/PESTICIDES 

BARIUM 
SELENIUM 
STRONTIUM 
NITRATE 
1,1,1 - TRICHLOROETHANE 
ATRAZINE 

N/A 7.0E-08 7.8% N/A 3.5E-03 0.072 .- 
2.5E-07 27.8% 2.9E-04 0.299 
3.1E-08 3.5% 2.7E-04 0.034 
5.4E-07 60.8% 2.5E-04 0.329 

LOGNORMAL 95% UC 
FOR MEAN EXPOSURE 

POlM 
CONCENTFATION 

8Fo 
(riek/(mg/kg-day)) 

1.9E+00 
2.2E-01 

w i n  

0.029 
1.48 

0.185 
1.849 

RfDo 
(mg/kg-day) 

7.OE-02 
5.OE-03 
6.OE-01 
1.6E+00 

3.5E-02 

AVERAGE DAN! 
IMAKE 

ck) 

68% 
32% 

1 OOY* 

(PclIdaY) 

0.056 
2.838 
0.355 
3.546 

(HQ) 

0.036 N/A NIA 
0.016 
0.01 6 
0.002 

0.001 

0.07 1 

' 
(Ugn 

83.86 
1.85 

331.5 
104.4 

0.1468 
0.2 109 

(ugn 

92.25 
2.885 
355.6 
N/A 
0.26 
1.047 

2.5E-03 
7.9E-05 
9.7E-03 
2.9E-03 
7.1E-06 
2.9E-05 

I I I I I I I TOTAL I 8.9E-07 I 100% I I TOTAL I 0.735 

TOTAL 

5.8E-06 
2.7E-06 

8.5E-06 



BARIUM 
CHROMIUM 
COBALT 
LITHIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
SILVER 
STRONTIUM 
TIN 
VANADIUM 
ZINC 
1,l DICHLOROETHANE 
1.2 DICHLOROETHENE 
2 - BUTANONE 
4 - METHYL- 2 - PENTANONE 
ACETONE 
CHLOROETHANE 
ETHYL BENZENE 
TOLUENE 
TOTAL XYLENES 
0 - XYLENE 
2 - METHYLNAPTHALENE 
NAPHTHALENE 

AVERAGE 
>ANY INTAKE 

(PCVday) 

0.015 
2.305 

1478.427 

637.4 
8.959 
7.419 
46.22 
1619 
10.07 
11.75 
5.682 
905.5 
49.2 
25.02 
3194.6 
6.382 
4.353 
10.65 
9.03 

34.91 
15.24 
12.97 
44.32 
14.76 
5.167 
22.33 
20.67 

COMMmED 
RADIATION 

ORAL REFERENCE CANCER R,SK RELATIVE RISK DOSE 
ORAL SLOPE DOSE CONlRlBUnON QVoTIENI CONVERSION ERECllVE DOSE 

FACTOR RAIEECHIIVNM 

SFo WWpC1) WCR) (%) (HQ (rnrernlpCO (rnrernlyeaO 

2.3E-10 N/A 1.9E-08 2.1% N/A 3.5E-03 0.020 
3.60E-11 4.5E-07 49.9% 1.4E-04 0.120 
5.4E-14 4.4E-07 48.0% 6.4E-08 0.035 

TOTAL 9.1 E-07 100% TOTAL 0.174 

~ 

HUMAN HEALTH RISK TAB ASSE LELi2N;8cOC'I: Site 8 - Landfill Pond e 
L O G N O R M A L  95% 

VCL FOR MEAN 
EXFOSURE POINT 
CONCENmATION 

WYO 

0.008 
1.202 

770.894 

(ugm 

737.5 
22.5 
12.65 
55.86 
1735 
24.56 
19.7 

9.152 
1052 

127.206 
50.854 
4009 
7.464 
5.61 1 

18.1 
13.36 
60.79 
19.46 
15.08 
53.7 
17.3 
9.81 
34.18 
30.97 

2.0E-02 
6.2E-04 
3.5E-04 
1.5E-03 
4.8E-02 
6.7E-04 
5.4E-04 
2.5E-04 
2.9E-02 
3.5E-03 
1.4E-03 
l . lE -O1  
2.0E-04 
1.5E-04 
5.0E-04 
3.7E-04 
1.7E-03 
5.3E-04 
4.1 E-04 
1.5E-03 
4.7E-04 
2.7E-04 
9.4E-04 
8.5E-04 

7.80E-02 

7.00E-02 
0.005 (VI) 

5.00E-03 
5.00E-03 
2.00E-02 
5.00E-03 
6.00E-01 
6.00E-01 
7.00E-03 
3.00E-01 
1.00E-01 
9.00E-03 

2.00E-03 
1 .00E-01 

I TOTAL 1.2E-05 

(%) 

100.0% 

100% 

(HQ 

0.289 
0.123 

9.507 
0.135 
0.027 
0.050 
0.048 
0.006 
0.199 
0.366 
0.002 
0.01 7 

0.183 
0.01 7 

10.968 



Tab1 e 1 : Total  Radiocheml stry 
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Table 1: Tota l  Radiochemistry 
(Second o f  f l v i  p i g i s )  

Pond 
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Table 1: Tota l  Radiochemistry 
(Third of  f l v e  pages)  

Percent 

Pond Analyte Sire Standard Standard 
Sample CWQCC Above 

AMERICIUM-241 5 0.05 20 

I 

. .  

8 . .  

Inter- 

Hean Hedl an Percenttle Range 
85th Quartlle 

0.027 0.023 0.062 0.0155 

I 

t 

I 

0 .  

I 
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Table 1: Tota l  Radiochemistry 
(Fourth o,f f f v o  pagoa) 
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Table 1: T o t a l  Radiochemistry 
( F l f t h  o f  f l v a  pagas) 

Pond - 
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Table 2: Tota l  Metals 
(F l rs t  o f  fourteen pages) 



Table 2: Total  Metals 
(Second of fourteen pages) 

Pond 

BACKGROUND 

A1/A2 

A- 
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“ I  



Table 2: Tota l  Metals 
(Third of fourteen pages) 
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Table 2: Total  Metals 
(Fourth of fourteen pages) 

Pond 

A3/A4 

' I  

'. 
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Table 2 :  Tota l  M e t a l s  
(F i f th  of fourteen pages) ! 
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Table 2: Tota l  Metals . 
(Sixth of  fourteen pages) 

I :  , '  

. !  . I .  



Table 2: T o t a l  Meta ls  
(Seventh of fourteen pages) 

ALUM1 MUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIW 
CADMIUM 

CALCIUM 

CESIUM 

CHROMIUM 

CZALT 

COPPER 

IRON 

LEAD 

LITHlUM 

MAGNESI W 

MANGANESE 

MERCURY 

HOLY8DENUM 

NICKEL 

! 

5 0.00 0.00 0 526.6000 520.0000 1000.0000 481 .OOOO 

10.0667 5 100.00 14 0.00 0 11.8400 8.5333 21.1000 

4 100.00 50 0.00 0 0.9750 0.8000 2 .oooo 1.0500 

5 20.00 1000 0.00 0 16.4900 16.0000 30.0000 12.7000 

5 100.00 0.0076 0.00 0 0.3700 0.3333 0.6667 0.1500 

3 100.00 1.5 0.00 0 1 .8667 2.2000 2 3000 1.2000 

5 0.00 0.00 0 33940.0000 36000.0000 40000.0000 5500.0000 

5 80.00 0.00 0 165.0000 125.0000 375.0000 200.0000 

5 80.00 50 0.00 0 3.1700 2.1500 6.4000 I 1.4000 

5 80.00 0.00 0 2.0700 2.1000 3.6500 1.2000 

4 50.00 16.05 0.00 0 4.7125 4.6000 7.3000 1.3750 

5 60.00 1000 0.00 0 138.2000 19.5000 254.0000 152.5000 

5 ' 0.OD 6.46 20.00 0 3.7200 3.6000 6.6000 2.3000 

9.0333 5 40.00 0.00 0 8.8600 9.1000 

5 .o.oo 0.00 0 6624.0000 6390.0000 8L00.0000 560.0000 

5 0.00 1000 0.00 0 43.3600 37 .OOOO 63.0000 21.3000 

5 ' 100.00 0.01 0.00 0 0.1000 0.1000 0.1667 0.0667 

5 100.00 0.00 0 4.8800 5.0000 9.0000 3.1000 

5 80.00 125 0.00 0 6.3500 5.3500 9.8000 4.3000 

c 

19 * 0000 

... .g3 

0.00 I I 0.00 I 0 I 13404.0000 I 1 4 0 0 0 . 0 0 0 0 ~  16000.0000 I 2500.0000 11 



Table 2: Tota l  Metals 
(Eighth of fourteen pages) 

. . .  



Table 2: T o t a l  Meta ls  
( N i n t h  of four teen  pages) 

IRON 

LEAD 

L I T H I W  

MAGNESIUM 

MANGANESE 

MERCURY 

MOLYBDENUM 

NICKEL 

POTASS IUM 

SELENIUM 

S 11 ICON 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

T I N  

VANADIUM 

25 32.00 1000 0.00 0 261.3640 206.0000 515.0000 364.1000 

23 58.52 6.46 0.00 0 2.0435 1 .eo00 3.6000 I 2.5857 

22 38.36 0.00 1 14.3643 9.9000 32 .ZOO0 11.3667 

25 0.00 0.00 0 9193.6000 8380.0000 14200.0000 1030.0000 

25 12.00 1000 0.00 0 89.5220 70.2000 175.0000 80.9000 

28 98.15 0.01 3.85 0 0.1212 0.1000 0.1760 0.1020 

22 90.91 0.00 2 7.9615 6. 5000 15.1667 9.5583 

25 92.00 125 0.00 0 5.9120 4.6000 10.0000 5.2500 

25 4.00 0.00 0 9146.8000 10100.0000 11900.0000 3840.0000 

25 80.00 10 0.00 0 1.6400 1.1429 3.2000 1.6190 

8 0.00 0.00 0 4122.5000 4045.0000 4580.0000 630.0000 

24 91.61 0.59 8.33 0 2.1521 1 .7708 3.7500 2.1315 

25 0.00 0.00 0 33988.0000 33000,0000 44900.0000 9900.0000 

40.0000 370.0000 228. 5000 22 9.09 0.00 0 255.0000 

25 98.00 0.012 4.00 8 0.9605 0.8000 2.0000 1 .oooo 

22 95.45 0.00 1 12.3643 10.0000 19.4500 6. 5000 

25 64.00 0.00 0 4.3760 3.  5000 6.7000 3,1000 

ZINC 25 28.00 45 20.00 0 1  35.3240 I 36.8000 I 52.9000 I 19.6000 ' I  
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Table  2: T o t a l  Meta ls  
(Eleventh o f  fourteen pages) 
= 

Pond 

- c1 

c2 

. .  

I '  

I 

' I  

, 



Table 2: T o t a l  Meta ls  
(Twelfth of fourteen pages) 
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Table 2: Tota l  Metals 
(Thirteenth o f  fourteen pages) 
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LANDFILL 
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Table 2: Tota l  Metals 
(Fourteenth o f  fourteen pages) ' I  
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Table 3: Dissolved Metals  
(First of fourteen pages) 
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Table 3: Dissolved Metals 
(Thlrd o f  fourteen pages) 
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Table  3: Dissolved M e t a l s  
(Fourth o f  fourteen pages) 

Pond 
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Table  3: Dissolved Meta ls  
(Fi f th o f  fourteen pages) 

A3/A4 

= 

81/82 

... .. L 

SELENIUM 3 2  

s I L  ICON 9 

SILVER 3 2  

s001uw 32 

STRONTIUM 26 

THALLIUM 31 

T I N  2 4  

VANADIUM 3 2  

Z I N C  3 2  

ALUM I MUM 9 

ANTIMONY 1 2  

ARSENIC 11 

BAR I UM 11 

BERYLLIUM 11 

CADMIUM la 

CALC I UM 12 

CESIUM 12 

CHROMIUM 12 

COBALT 11 

COPPER Ii  * " ' ' .  

' I  c 



I Table 3:  Dissolved Metals 
(S ixth  of  fourteen pages) 
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Table  3: Dlssolved Meta ls  
(Seventh o f  fourteen pages) 

a 



I 

. .  
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I 

I .  

I .  

I .  

I 
I 

Analyte 

SELENIUM 

S I L ICON 

Table 3: Dlssolved Metals 
'(Eighth o f  f o u r m n  pages) 

Percent Number of  Inter-  
Sample Percent CUQCC Above Non-Detects 85th Quart i l e  
Sire Non-Detect Standard Standard Omitted Mean Median Percenti le Range 

5 100.00 0.00 0 1.1400 0.7333 2.6667 0.7333 

6 0.00 0.00 0 4330.0000 4535.0000 4710.0000 550.0000 

.- 
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Table 3: Dissolved Metals 
(Nlnth of fourteen pages) 

1 Pond 

84/65 
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Table 3: Dissolved Metals 
(Tenth o f  fourteen pages) 
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Table  3: Dissolved Meta ls  
(Ueventh of  fourteen pages) 
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Table 3: Dissolved Metals 
(Twelfth o f  fourteen pages) 



Table  3: Dissolved Meta ls  
(Thirteenth o f  fourteen pages) 

- 
0.00 CHROMIUH ' 16 93.15 

COBALT 16 62.50 0.00 

... .. 

LANDFILL 
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0 Tab1 e 4 :  Water Qual i t y  Parameters 
(Second of  th i r teen  pages) ' 

0 :  1 

Percent Number of  Inter-  

Pond Anal y te  S i t e  Non-Detect Standard Standard (hl t ted  Mean Medl an Percentl l  e Range 
Sample Percent CWQCC Above Non-Oet ect 8 85th Quart 1 1 e 

AMMONIA 10 10.00 60 0.00 0 0.4850 0.3850 0.52QO 0.2200 

0.00 0.00 0 183.057 194.500 253.0000 59.0000 BICARBONATE AS CAC03 14 
d h . .. 

A l / A 2  

ORTHOPHOSPHATE 0 0.0460 0.0375 

PHOSPHORUS 0 0.0825 0.0745 

SULFATE 14 0.00 250000 0.00 0 163.0786 153.5000 212 .OOOO 116.0000 

0 0.5000 0.5000 

TOTAL 01 SSOLVEO SOL 10s 0 703.8571 694.0000 782.0000 68.0000 

TOTAL ORGANIC CARBON 0 19.1667 19,5000 

TOTAL SUSPENDED SOLIDS 0 8.7143 7.0000 

' I  

. .  

I 

' I  
I 

' I  

I 

* I  

. I  

. .  
. I  

I .  

1 

I 

I 

I 



Tab1 e 4: Water Qual  i t y  Parameters 
(Third o f  thir teen pages) 

I 

ORTHOPHOSPHATE 44 70.45 0.00 0 0.0315 0.0172 0.0600 0.0341 

PHOSPHATE 31 54.04 0.00 0 0.0355 0.0200 0.0660 0.0513 

PHOSPHORUS 16 50.00 0.00 0 0.0669 0.0417 0.1000 0.0700 

. 1  

. .  
I 

I 

I 



0.  
' Table  4:  Water Q u a l i t y  Parameters 

(fourth o f  th l  rteen pages) 
- 

I .  

i i  

W O N  I A 10 0.00 60 0.00 0 0.7100 0.4050 0.7800 0.3400 

BICARBONATE AS CACO3 14 0.00 0.00 0 96.7786 89.6000 148.0000 76.5000 

CARBONATE AS CACO3 14 21.43 0.00 0 63.1786 58.0000 106.0000 87.1000 

CHLORIDE 14 0.00 250000 0.00 0 76.4500 81.2500 88.6000 15.9000 

CYANIDE 14 100.00 5 0.00 0 0.0015 0.0069 0.0125 0.0083 

3.0004 

FLUOR1 OE 14 0.00 2000 0.00 0 0.9750 1.0000 1.1000 0.18Ot 

HEXAVALENT CHROHI UM 8 100.00 11 0.00 0 0.0100 0.0100 0.0156 0.0089 

HYDROGEN SULFIDE 2 100.00 0.00 0 0.5000 0.5000 0.6667 0.3333 

16.0000 8 1 / 8 2  OISSOLVEO ORGANIC CARBON 6 0.00 0.00 0 13.3333 14.0000 

NI TRATE/NI T R I  TE 14 85.71 10000 0.00 0 0.0771 0.0577 0.0923 0.0531 

0 0.0164 0.0115 a0185 . 0.0101 N I T R I T E  1 4  8 5 . 7 1  500 0 .m 
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‘ I  

Tab1 e 4 :  Water Qual i t y  Parameters * .  

I ’ 6 (F i f th  o f  thir teen pages) 

i 

Pond 

81/82 

e3 

a .  . .  

I t  

I 

I 

1 * I  

’ I  

OISSOLVEO ORGANIC CARBON 3 0.00 0.00 0 7.3333 8.0000 9.0000 4.0000 

FLUOR1 DE 6 0.00 2000 0.00 0 0.3407 0.3350 0.4200 0.0900 

HEXAVALENT CHROHIUH 3 100.00 11 0.00 0 0.0100 0.0100 0.0150 0.0100 

HYDROGEN SULFIDE - 1 100.00 0.00 0 0.5000 0.5000 0.5000 0.0000 

NITRATE/NI  T R I T E  5 0.00 10000 0.00 0 7.3200 8.7000 9.6000 1 .goo0 

N lfR1 TE 4 0.00 500 0.00 0 0.6303 0.5450 1.4000 0.7475 

e -  
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0. 
Table  4:  Water Qual i t v  Parameters 
(Sixth o f  thir teen pages) ' ' 

0 ' - ,  

I 



Table 4 :  Water Qual 1 ty  Parameters 
(Seventh of thlrteen pages) 

84/85 

. .  

. I .  

. .  
I 

. .  
I 

NITRATE/NITRITE 94 3.19 10000 0.00 0 3.3593 3.2000 4.3000 1.4000 

' NITRITE 64 0.00 500 0.00 0 0.4095 0.3350 0.6800 0.3800 

OIL AN0 GREASE 30 83.33 0.00 0 4.1817 2.7974 5.4000 2.2105 

ORTHOPHOSPHATE 45 17.78 0.00 0 0.0941 0.0800 0.1600 0.0981 

PHOSPHATE 42 42.86 0.00 0 0.1207 0.0350 0.2900 0.1842 

PHOSPHORUS 30 6.67 0.00 0 0.1773 0.1700 0.2600 0.1300 

SILICA, DI SSOLVEO 2 0.00 0.00 0 6.2000 8.2000 9.0000 5,6000 

SILICON 14 0.00 0.00 0 4.2857 4.0000 5.0000 1.0000 

SODIUM SULFATE 1 0.00 0.00 0 69.9000 69.9000 69.8000 0.0000 

SULFATE 66 0.00 250000 0.00 0 58.3333 58.5000 74.0000 24.0000 

SULFIDE 20 95.00 2 0.00 0 0.5300 0.5528 . 0.8884 0.4737 

TOTAL ALKALINITY 60 0.00 0.00 0 105.8150 102.0000 133, 5000 22. SO00 

TOTAL DISSOLVED SOLIDS 70 0.00 - 0.00 0 348.0429 279.0000 340.0000 80rOOOO 

TOTAL ORGANIC CARBON 17 0.00 0.00 0 8.4118 8.0000 10.0000 1 10000 

TOTAL SUSPENDEO SOLIDS 242 13.64 0.00 0 16.4649 11.2500 30.0000 15.0000 

I 

I '  I 

! 0 



. T a b l e  4 :  Water Q u a l i t y  Parameters 
(Eighth of  thir teen pages) 

d .. ... 



1 .  

' ,Tab le  4: Water Q u a l i t y  Parameters 
. ( N i n t h  of t h i r t e e n  p a g e s )  

Sample  
Sire 

6 

61 

37 

AMMON 1 A 

P e r c e n t  Number of 
P e r c e n t  , CVpCC Above Non-Oetec ts  

N o n - D e t e c t  S t a n d a r d  S t a n d a r d  O m i t t e d  Mean M e d i  an 

100.00 0.00 ' 0 2:1658 0.7500 

39 * 34 60 0.00 0 1.2052 0.4474 

0.00 0.00 0 173.7291 168.0000 

I 

c 2  

0 

BICARBONATE AS CAC03 

CARBONATE AS CACO3 

CHLORIDE 

CYAN I OE 

OISSOLVEO ORGANIC CARBON 

FLUORlOE 

HEXAVAL~NT CHROMIUM 

NITRATE 

N I  ~~ TRATE/NITRITE 

N I T R I T E  

O I L  AN0 GREASE 

ORTHOPHOSPHATE 

PHOSPHATE 

27 3.70 0.00 0 141.3293 140.0000 180.0000 48.0000 

40 100.00 0.00 0 4.7625 4.8053 8.2895 5.0000 

59 0.00 250000 0.00 0 49.5593 50.0000 56.0000 9.0000 

10 100.00 5 0.00 0 5.1750 5.0000 8.8889 5.5558 

13 0.00 0.00 0 8.1538 8.0000 10.0000 2.0000 

58 3.45 2000 0.00 0 0.6517 0.6000 0 * 8000 0.1000 

45  97.78 11 0.00 0 0.0057 0.0052 0.0089 0.0050 

0 104.4000 1.9000 310.0000 308.7000 

d - 

3 0.00 10000 0.00 

64 71.88 10000 0:oo @ 0.2347 0 . 0 6 3 8  0.3400 0.0713 

51 94.12 500 0.00 0 0.0075 0.0059 0.0100 0.0059 

21 61.90 0.00 0 6.2524 3.9286 12.0000 5.9571 

29 51.72 0.00 0 0.0354 0.0200 0.0850 0.0438 

34 47.06 0.00 0 0.0404 0.0100 0.1100 0.0717 

. I  

. .  
1 

1 .  

I 

. .  

I 

* .  

I 
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. .  
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* .  
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0 
Tab1 e 4: Water Qual I ty Parameters 

SULFATE 

SULFIDE 

TOTAL OISSOLVED S O L I D S  

TOTAL ORGANIC CARBON 

TOTAL SUSPENOEO SOLIOS 

TOXAPHENE 

( T w e l f t h  of thlrteen pages) 

16 75.00 250000 0.00 0 6.0469 2.5000 13.0000 0.1003 . 
8 100.00 2 0 4 0  1 0.5000 0.5000 A. 1500 . .O .5000 

17 0.00 0.00 0 712.1059 160.0000 940.0000 142.0000 

4 0.00 0.00 0 21.1000 21.6500 24.5000 5.4000 

16 0.00 0.00 0 400.5625 126.0000 150.0000 152.5000 , 

2 100.00 0.00 0 0.0005 0.0005 0.0001 0.0003 

1 

I '  I '  

. .  

P o n d  

LANOF I L L  

I .. 

' ,  
* I  

. I  

. .  
. I  

I 

I 

I 

, .  

I 

. . . .... 



Table 5 . POND WATER IM/IRA VOAlSVOA PROPOSED CONTAMINANTS OF CONCERN 
( F l r s t  o f  SIX pages) 

L 

A I - A 2  

cuqcc Sample Percent Number of  
Group Analyte Standard si L0 Detect E xceedances 

CLP Vo la t i l es  (1) ACETONE 10 10 0 

CLP Semi-Volati les ( 2 )  8 l S (  2-ETHYLHEXYL)PHTHALATE 1.8 12 8.33 1 

Selected Compounds-EPA 502.2 (9) 1,2,3-TRICHLOROBENZENE 11 9.09 0 

Selected Compounds-LPA 502.2 (9) 1,2,4-TRICHLOROBENZENE 12 8.33 0 

Selected Compounds-EPA 502.2 (9) BENZENE, I,2,4-TRlHLTHYL 11 9.09 0 

Selected Compounds-EPA 502.2 (9) HEXACHLOROBUTAOIENE 0.45 12 8.33 0 

Selected Canpounds-EPA 502.2 (9) NAPHTHALE NE 0 e 0028 12 8.33 1 

Selected Compounds-EPA 502.2 (9) TE TRACHLOROETHENE 0.8 12 16.67 0 

Selected Compounds-EPA 502.2 (9) TRICHLOROETHENE 66 12 16.67 0 

Selected Compounds-EPA 502.2 (9) c i S- 1 I 3-0 I CHLOROPROPENE 10 12 8.33 0 

Selected Compounds-EPA 502.2 (9) n-BUTYLBE NZE NE 11 9.09 0 

Tri-Pesticides-EPA 619 (15) ATRAZINE 3 12 83.33 0 

Mean 
(pg/L) 

6.55 

22.875 

0.0555 

0.0558 

0.0564 

0.07 

0.1483 

0.0792 

0.0817 

0.08 

0.1491 

1.0458 

. .  . .. 



9 able .'5 

I - re 

A3-A4 

(Second o f  s i x  pages) 

1 cuqcc Sample 
Group Anal y t e  Standard Size 

CLP V o l a t l l e s  ( I )  1,l-OICHLOROETHENE 0.057 132 

CLP V o l a t l l e s  (1) METHYLENE CHLORIDE 4.7 132 

CLP V o l a t l l e s  (1) TETRACHLOROE THE NE 0.8 132 

CLP Semi-Volat l les  (2) I. 8lS( 2-ETHYLHEXYL)PHTHALATE 1.8 33 

Selected Compounds-EPA 502.2 (9) 1 , I  ,I-TRICHLOROETHANE 200 16 

Selected Compounds-EPA 502.2 (9)  1 ,I-OICHLOROETHENE 0.057 16 

Selected Compounds-EPA 502.2 (9)  TETRACHLOROETHENE 0.8  16 

Herblcldes-EPA 615 (11) OICAHBA 12 

Herblcldes-EPA 615 ( 1 1 )  DICHLOROPROP 12 

Trl -Pest lcldes-EPA 619 (15) ATRAZINE 3 76 

Trl-Pestlcldes-EPA 619 (15) S IHAZ I NE 4 64 

, 
: Percent Number o f  Hean 

Oet ec t Exceedances (P9/L 1 

0.76 1 2,6098 

6.82 9 2.9621 

1.52 2 2.6212 

6.06 2 5.4091 

6.25 0 0.0888 

6.25 1 0.1381 

6.25 0 0.08 

58.33 0 0.83 

8.33 0 0.475 

59.21 5 0.7281 

12.5 0 0.1563 

- 

POND WATER IM/IRA VOA/SVOA 9 OPOSED CONTAMINANTS OF CONCERN 

.. , 

. -  ... 



I '  

Group 

CLP V o l a t i l e s  (1) 

CLP V o l a t l l e s  (1) 

CLP V o l a t l l e s  (1) 

CLP V o l a t i l e s  (1) 

CLP V o l a t i l e s  (1) 

Selected Compounds-EPA 502.2 (9) 

Selected Compounds-EPA 502.2 (9) 

Selected Compounds-EPA 502.2 (9)  

Selected Compounds-EPA ,502.2 (9) 

Selected Compounds-EPA 502.2 (9) 

Selected Compounds-EPA 502.2 (9)  

Selected Compounds-EPA 502.2 (9) 

Selected Compounds-EPA 502.2 (9)  

Selected Compounds-EPA 502.2 (9) 

Tri-Pestlcldes-EPA 619 (15) 

Table 5 
( I h l r d  o f  SIX pages) 

POND WATER IM/IRA VOAlSVOA PROPOSED CONTAMINANTS OF CONCERN 

CUQCC Sample Number of Hean Percent 
Analyte Standard Sire Detect Exceedances (ag/L) 

1,2-0ICHLOROETHENE 16 6.25 0 2,9063 

ACETONE 13 30.11 0 31.0385 

HETHYLENE CHLDRIOE 4 .1  16 12.5 2 4.815 

TR I CHLOROE THENE 66 16 31.25 0 4.315 

cl~-l,2-DICHLOROETHENE 70 1 100 0 3.3 

1,2,4-TRICHLORO8ENZENE 12 8.33 0 0.0561 

CARBON TETRACHLORIOE 18 12 16.67 0 0.3083 

CHLOROFORM 6 12 58.33 0 0.2158 

NAPHTHALENE 0.0028 12 8.33 1 0.12 
TETRACHLOROETHENE 0.8 12 58.33 1 0.2133 

TOLUENE 1000 12 8.33 0 0.1333 

TR ICHLOROETHENE 66 12 50 0 3.0175 

VINYL CHLORIDE 2 12 16.67 0 0.1783 

c i s -  1,2-0 I CHLOROETHENE 70 11 36.36 0 0.15- - 

ATRAZINE 3 12 8.33 0 0.3033 

S i t e  

81-02 



1 able , '  5 

CWQCC Sample Percent Number of  Hean 
Site Group Analyte S t bnda rd Slte Detect Exceedances (P9/L) _ _  

I .  CLP'volatlles (1) ACETONE 6 16.67 0 8.1667 

CLP Volatlles (1) CHLOROFORH 6 6 16.67 0 3 

CLP Volatlles (1) - - METHYLENE CHLORIOE 4 . 7  6 16.67 1 3.6667 

CLP Peotlcides/PCBs (7) HEPTACHLOR 0.00021 6 16.67 0 0.0219 

CLP Pestlcldes/PCBs (7) a 1 pha -8HC 0.0039 6 16.67 0 0.0219 

CLP Pestlcldes/PCBs (7) a1 pha-CHLORDANE . 6 16.67 0 0.2192 - . 

CLP Pestlcides/PCBs (7) bet a- BHC 0.014 6 16.67 0 0.0219 

CLP Pesticlder/PCBs (7) g a m - B H C  (LINDANE) 0.019 6 16.67 0 0.0219 

CLP Pestlcldes/PCBs (7) gam-CHLORDANE 6 16.67 0 0.2192 

Selected Compounds-EPA 502.2 (9) 1,4-0ICHLOROBENZENE 75 5 60 0 0.092 

83 

Selected Compounds-€PA 502.2 (9) BROHOOICHLOROHETHANE 0.3 5 40 0 0.17 

Selected Compounds-€PA 502.2 (9) CHLOROFORH 6 5 100 0 2.9 

Selected Compounds-EPA 502.2 (9) TETRACHLOROETHENE 0.8 5 60 0 0.04 

Selected Compounds-EPA 502.2 (9) TRICHLOROETHENE 66 5 80 0 0 * 078 

Selected Compounds-€PA 502.2 (9) cl S-1 ,2-OICHLOROETHENE 70 4 25 0 0.08 

Trl-Pestlcldes-€PA 619 (15) PROPAZ INE 5 20 0 0.32 

(Fourth o f  s i x  pages) 

0 

- - -  

POND WATER IMllRA CONTAMINANTS OF CONCERN 



Table 5 POND WATER IM/IRA VOA/SVOA PROPOSED CONTAMINANTS OF CONCERN 
( f i f t h  o f  s i x  pages) _ ._  - , - 

- 
cwqcc Sample Percent Number o f  

Group Anal y te  Standard Slze Oet ec t Exceedances 

CLP Vo la t l l es  (1) ACETONE 120 IO 0 

CLP Vo la t l l es  (1) METHYLENE CHLORIDE 4.7 121 5.79 7 

CLP Vo la t l l es  (1) TETRACHLOROETHENE 0.8 121 1.65 2 

CLP Semi-Volatl les (2) 81 S (2-ETHYLHEXYL )PHTHALATE 1.8 31 9.68 3 

CLP Pesticldes/PCBs (7) a 1 pha - BHC 0.0039 18 5.56 0 

CLP Pesticides/PCBs (7 )  alpha-CHLORDANE 8 12.5 0 

CLP Pestlcides/PCBs (7 )  bet a- BHC 0.014 18 5.56 1 

CLP Pesticides/PCBs (7) gam-BHC (LINDANE) 0.019 18 5.56 0 

CLP Pestlcldes/PCBs ( 7 )  gam-CHLORDANE 8 12.5 0 

Selected Compounds-EPA 502.2 (9) CHLOROFORM 6 29 62.07 0 

Selected Compounds-EPA 502.2 (9) TETRACHLOROE THENE 0.8 28 25 0 

Selected Compounds-EPA 502.2 (9) TRICHLOROETHENE 66 29 27.59 0 

Herbicides-EPA 615 (11) OICAHBA 22 13.64 0 

Trl-Pestlcldes-EPA 619 ( I S )  ATRAZl  NE 3 91 83.52 1 

Trl-Pesticides-EPA 619 (15) S IMLI NE 4 80 is  0 

NONE 

CLP Vo la t i l es  (1) METHYLENE CHLORIDE 4.7 105 6.61 7 

CLP Vo la t i l es  (1) TETRACHLOROETHENE 0.8 105 0.95 1 

CLP Seml-Volatl les (2) 8lS( 2-E1HYLHEXYL)PHTHALATE 1.8 23 17.39 4 

Selected Compounds-EPA 502.2 (9) 1 I 1 I I-TRICHLOROETHANE 200 22 9.09 0 

Trl-Pestlcides-EPA 619 ( IS)  ATRAZ 1 NE 3 68 66.18 0 

! 
Mean 

( P g / L )  

15.3575 

2.7967 

2.5992 

6.3161 

0.0238 

0.2238 

0.0268 

0.0238 

0.2238 

0.7428 

0.1339 

0.3831 

0.2195 

0.556 

0.1461 

2.8819 

2.5857 

8.3043 

0.1468 

0.2109 

.... 

! '  

._ 



0 

L 

suo97k 

I 

CUQCC Sample Percent 
Group Anal y t e  Standard Size Detect 

CLP V o l a t l l e s  (1) 1,l-OICHLOROETHANE 17 76.47 

CLP V o l a t l l e s  (1) 1,2-OICHLOROETHENE 17 35.29 

CLP V o l a t l l e s  (1) 2-BUTANONE 17 17.65 

CLP V o l a t l l e s  (1) 4-METHYL-2-PENTANONE 17 11.76 

CLP V o l a t i l e s  (1) ACETONE 16 31.25 

CLP V o l a t l l e s  (1) CARBON OlSULFlOE 17 5.88 

CLP V o l a t i l e s  (1) CHLOROETHANE 17 58.82 

CLP V o l a t i l e s  (1) ETHYLBENZENE 680 17 82.35 

CLP V o l a t l l e s  (1) ME THY LE NE CHLORIDE 4.7 17 29.41 

CLP V o l a t l l e s  (1) TOLUENE 1000 17 88.24 

CLP V o l a t i l e s  (1) TOTAL XYLENES 17 76.47 

CLP V o l a t l l e s  (1) VINYL ACETATE 17 5.88 

CLP V o l a t i l e s  (1) 0-XYLENE 3 66.67 

CLP Semi-Volat l les (2)  2-HETHY LNAPHTHALENE 3 100 

- 

CLP Semi-Volat l les (2)  4 -METHY L PHENOL 3 33-33 

CLP Semi-Volat l les  (2) NAPHTHA1 ENE 0.0028 3 100 

Table 5 
(S l x th  o f  SIX pages) 

POND WATER IM/IRA VOA/SVOA PROPOSED CONTAMINANTS OF CONCERN 

Number o f  Mean 
Exceedances (PQ/L) 

0 6.3824 

0 4.3529 

0 10.6471 

0 9.0294 

0 34.9063 

0 2.7059 

0 15.2353 

0 12.9706 

5 15.6176 

0 44.3235 

0 14.7647 

0 7.5882 

0 5.1667 

0 22.3333 

0 11 

3 20.6667 

*SW097=Landfi 11 Pond 

. 
I '  ' 
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TABLE E-1.D 

POTENTIAL CHEMICALSPECIFIC BENCHl 4RKS (December 16.1992) 
STREAM SEQMENT (CDH/WQCC) SURFACE WATER QUALITY STANDARDS * 

ALL VALUES ARE REPORTED IN U@ UNLESS OTHERWISE NOTED 
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POTENTlAL CHEMICALSPECIFIC BENCHMARKS @ecember 16.1992) 
STREAM SEQMENT (CDH/WQCC) SURFACE WATER QUAUM STANDARDS 

ALL VALUES ARE REPORTED IN UNLESS OTHERWISE NOTED 
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POTENTIAL CHEMlCAL-sPEClFlC BENCHMARKS (December 16.1992) 
STREAM SEGMENT (CDHWOCC) SURFACE WATER QUAUM STANDARDS 

ALL VALUES ARE REPOFrlED IN ugll UNLESS OTHERWlSE NOTED ~ 
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TABLE E-1.D (continued) 
POTENTIAL CHEMlCAL-SPEClFlC BENCHMARKS 16,1992) 

STREAM SEGMENT (CDHmaCc) SURFACE WATER QUAUM STANDARDS 
ALLVALUES ARE REPOfVED IN ug4 UNLESS OTHERWISE NOTED 
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TABLE E-1.D (continued) 
POTENTIAL CHEhhlCAL-SPEClFlC BENCHMARKS (Decembet 16,1992) 

STREAM SEQMENT (CDHNQCC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN UNLESS OTHERWISE NOTED 
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TABLE E-1.E 

Chloride 
w i d e  (Prct) 
naoridc 
N u Nimts  
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Salfidc, H2S Undiuociahd 

Coliform (Peed) 
Ammonia u N 
Dioxin 

Boron 
CMori.e, Total Raidaal 
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Dissolved -gem 
pH (Standard Unita) 
Specific &nd8ctanc~ 

A 
A 
A 
A 
A 
A 
A 
A 

B 
C 
D 

E 
E 
E 

PP 
PP 
PP 
PP 

m 
m 
m 
m 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

4.4168+0 



P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

PP 
PP 
PP 
PP 
PP 
PP 
PP 
PP 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

259 E+O 

3 1  e43 

.944 e+01 

.lo9 e+o 
982EUZ 
scrim 

B Z  8-03 

00) E+O 

,365 e+o 
344 E01 

.a E+04 

,909 E+01 

n3 E+01 

905 E+O 
069 e+m 
18l e+o 

- 



- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

, . . . . . . 
, . . . . . . . 
, . . . . . . . 
, , . . . . . . . . . . . . . . . . . . . . . . 
, , . . . . . . 
, . . . . . . . . . . . . . . . ,~_'.'_~. ::. , , . . . . . . .rpp!:f:. 
fij:!:!:!::: - 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
w 
sv 
sv 
m 
sv 
sv 
sv 
sv 
m 
sv 
Ev 

.so3 E+ol 
217 E+W 
,999 E+O3 
,976 E 4 4  
.790E+W 
,650 E+U2 
,101 E+04 
536 e a  
,329 e+04 
243 e+ol 
2% E+ol 

412 E+W 

M1 E+ol 
262 E-06 

690 E-02 

643 E04 

790 e + a  

893844 

234 @+a 
210 E+ol 

6.309 EO2 
6.4165 E+O 
A7SS E+O 
Z S U E W  
1.893 E+O 
4.732 E-ol 
zSUE+ol 
1.7.62 E-U2 
6309E-01 
ubz E-ol 
C416 E44 

L26L e+o 

5.047 E-04 

L262E-02 
L.262 E-06 

5309 E45 
1.893 @-os 
1.262 0-04 

1.883 E 0 4  

5.w E+O 
L.893E-02 ' 



sv 
sv 
sv 

sv 
m 
sv 
sv 
m 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
m 
m 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
5v 
5v 
5v 
5v 
sv 
SV 
w 
N 
w 
sv 
iV 
w 
V 
? 
? 
? 
? 
? 
7 
7 
7 
7 
7 
7 
? 
7 
7 
7 

l516E+Ol L M Z W  

7318E-43 1416- 

4.795E+OS L893E+02 

3.441 E+04 3.78.5 E+O 

2rmE+04 L262E+O 
LWE+Ol L262E-02 

26l9EOl LZQW 
5.139 E+O 3.S5 E-03 
(1283E+03 L262E+O 
=E+O L 8 9 3 E a  
6.309E-05 630984 
2970E+04 L262E03 
L345 E+W 4.416 B+O1 
5.73eE+05 6309E+Ol 
6.557E+O L262E-01 

L262E04 
6309E.05 

22ME+03 
M 7  E+a3 
u9g E+Ol 
2051 E+OQ 

&.4168+05 

LmE-Ol 
2 a s E + 0 2  
5.832 E43 
2315E-02 
Ll4OE-02 
u?o E+O 

2973E+Ol 

3.641 E+Ol 

3717 6-01 

6995 Eo1 

1b2w 
6 3 0 9 8 4  

1.893 W 
=E+O 
1262 E-02 
1361E-02 

1 m  E-02 
LMZ E+O 
136L E43 
s785 Eo3 
W1E-03 
1416 E42 

4.416 E7 

6309E-01 
u s 5  e92 

- 



TABLE E4.E (continued) 
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. TABLE E-l.E (continued) 
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TABLE E 2  
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Criteria Pollutants (NAAQS) 

CO, SOa NO, Particulate Matter (TSP), 03, Pb 

TSP frotal SUsDe nded Par tda ted  - Colorado SIP for Metrobolitan Denver 

Primary Std Secondary Std 
Annual 75 Pg/m3 60 Pg/m3 Annual arithmetic mean 
%Hour 260 Pg/m3 150 )rg/m3 Not exceeded more than lx/year 

SO, fSulfur Dioxide) - Colorado SIP 

0, (Ozone. Oxidant) - Colorado SIP for Metromlitan Denver 

Averaging Tme/Standard 1 hour 160 Irg/m3 

CO (Carbon Monoxide) - Colorado SIP for Metromlitan Denver 

Averaging Tme/Standard 8 hour 10 Irg/m3 
Averaging Time/Standard 1 hour 40 Pg/m3 

NO, (Nitroeen Dioxide) - Colorado SIP for Metromlitan Denver 

Averaging Time/Standard A M U a l  100 Clg/m3 

Pb (Lead) - Colorado SIP 

Averaging Time/Standard Quarter 1.5 pg/m3 

A.W.DybdahZx8667 \ 



.TABLE E 2  
COLORADO AIR QUALI'IY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Colorado PSD (Prevention of Significant Deterioration) Requirements 

Significant rate of emissions per emissions unit that would equal or exceed any of the following in tons per year 
(tpy); emit or potential to emit: 

co: 100 tpy 

so,: 40 tpy 
NO,: 40 tpy (NO + NO,) 

Particulate Matter:' 25 tpy of PM emissions (TSP) 
PM-10 Emissions: 15 tpy, particulate aerodynamic diameter s 10 pm 

Ozone: 40 tpy of VOC (precursor for OJ 

Pb: 0.6 tpy 

Fluorides: 3 tpy 

HSO, mist: 7 tpy 

Ha: 10 tpy 

Total reduced sulfur, including Ha: 10 tpy 
Reduced sulfur compounds, includmg Ha: 10 tpy , 

Total tetra- through octa-chlorinated dibenm-pdioxins and dibenzofurans: 3.2 &rams/year, 35xlob tpy 
2,3,7,8 -TCDD (tetrachlordbenzo-pdioxin) 
Municipal waste combustor organics 

Metals, measured as particulate matter: 14 Mgrams/year, 15 tpy 
Municipal waste combustor metals 

Add gases, measured as SO, and HCI: 36 Mgrams/year, 40 tpy 
Municipal waste combustor add gases 



TABLE E 2  
COLORADO AIR QUALITY CONTROL 

COMMISSION STANDARDS 

(State of Colorado, Regulation 3) 

Colorado PSD Requkments for Particular Pollutants 

New Stationary Source EmisrionS or Net Emissions Increase from a Modification --> PSD 

Particular pollutant emissions from a new major source or major modification, which would cause air quality 
impacts in any area of Colorado, less than the following amounts, not subject to BACT, monitoring and analysis 

' requirements (Amounts at 25 0 C and at one atmosphere (1013 millibars)): 

co 8-hour average 575 pg/m3 

. NO, Annual average 14 Irg/m3 

PM-TSP %hour average 10 Clg/m3 

PM-10 

SO, 

Pb 

Hg 

Be 

Fluorides 

Viyl chloride 

Total reduced sulfur 

H2s 

Reduced sulfur 
compounds 

A.W. Dybdahl, ~8667 

%hour average 

%hour average 

fmonth average 

%hour average 

24-hour average 

%hour average 

%hour average 

1-hour average 

1-hour average 

1-hour average. 



TABLE E 2  
COLORADO AIR QUALITY CONTROL 

COMMISSION !WANDARD!3 

(State of Colorado, Regulation 3) 

Ambient Air Increments Over Baseline Concentrations in Colorado 

Maximum allowable increases' over baseline concentrations for the following 

Anv Class I Area f National Parks. Wilderness and P rimitive Are&: 

PM - TSP Annual geometric mean 

%hour maximum 

so2 Annual arithmetric mean 

24-hour maximum 

%hour maximum 

NO2 Annual arithmetric mean 

Anv Class I1 Area (Nearlv Everwhere El@: 

PM - TSP Annual geometric mean 

%hour maximum 

Annual arithmetric mean 

Whour maximum 

%hour maximum 

% Annual arithmetric mean 

901-004.450 
(TableE2) 

A.W. Dybdahl, -7 
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TAB= E-3 
POTENTIAL LOCATION-SPECIFIC BENCHMARKS 

Citation 

40 CFR 2645.18(a) 

Location 

Fault zones 

Reauire men( 

RCRA regulations specify that hazardous waste treatment, 
storage, or disposal must not take place within 200 feet of a 
Holocene fault. 

Flood plain Any RCRA treatment, storage, or disposal facility which lies 
within a 100-year floodplain must be designed, constructed and 
operated to avoid washout. 

40 CFR 264.18@) 

Siting of Hazardous 
Waste Disposal Sites 

Outlines siting criteria for hazardous waste disposal sites. Colorado Hazardous Waste 
Act, Sections 25-15-101, 203, 
208,302 

Siting of Wastewater 
Treatment Facilities 

CDH Water Quality Control Division must approve locations of 
wastewater treatment facilities. 

Colorado Water Quality 
Control Act Section 25-8-202 
and 25-8-702 

Siting within an area 
where action may cause 
irreparable harm, loss, or 
destruction of signifcant 

Planned actions must avoid threatening significant scientific, 
prehistorical, historical, or archeological data. 

36 CFR Part 65, National 
Historic Preservation Act 

Action to preserve historic properties; planning of action to 
minimize harm to National Historic Landmarks, included in or 
eligible for the National Register of Historic Places. 

36 CFR Part 800, National 
Historic Preservation Act property owned or 

controlled by Federal 
agency 

Siting on critical habitat 
of endangered or 
threatened species 

Action to conserve endangered or threatened species. 50 CFR Parts 200, 402, 33 
CFR Parts 320-330 

Wetlands Actions must minimize the destruction, loss, or degradation of 
wetlands, as defined by Executive Order 11990, Section 7. 

40 CFR Part 6, Appendix A 

Actions must not discharge dredged or fill material into wetlands 
without permit. 

40 CFR Parts 230,231 

Area affecting stream or 
river 

Action must protect f s h  or wildlife. 40 CFR 6302 

I 





r- 
TABLE E4 

POTENTIAL ACTION-SPECIFIC BENCHMARKS' 

Requirements Prerequisites for Applicabfie Citation 

(CAA requirements to be provided.) Air stripping 

Closure with No General performance standard re- 
Post-closure Care quires elimination of need for further 
(e.g., Clean Clo- maintenance and controk elimination 
sure) of post-closure escape of hazardous 

waste, hazardous constituents, leach- 
ate, contaminated run-off, or hazard- 
ous waste decomposition products. 

Disposal or decontamination of equip- 
ment, structures, and soils. 

Removal or decontamination of all 
waste residues, contaminated contain- 
ment system components (e.g., liners, 
dikes), contaminated subsoils, and 
structures and equipment contaminat- 
ed with waste and leachate, and man- 
agement of them as hazardous waste. 

Meet health-based levels at unit. 

Applicable to land-based unit con- 
tithing hazardous waste! Applica- 
ble to RCRA hazardous waste 
(listed or characteristic) placed at 
site after the effective date of the 
requirements, or placed into an- 
other Unit. Not applicable to 
material treated, stored, or dis- 
posed only before the effective 
date of the requirements, or if 
treated in-situ, or consolidated 
within area of contamination. De- 
signed for cleanup that will not 
require long-term management. 
Designed for cleanup to health- 
based standards. 

May apply to surface impound- 
ments and container or tank liners 
and hazardous waste residues, and 
to contaminated soil, including soil 
from dredging or soil disturbed in 
the course of drilling or excava- 
tion, and returned to land. 

40 CFR 264.111 

\ 

40 CFR 264.111 
40 CFR 264.178 
40 CFR 264.197 
40 CFR 264.288(0)(1) 
and 40 CFR 264.258 

40 CFR 264.259 

'Currently on RCRA, CHA, and SDWA requirements are included. Additional action-specific requirements will be added 
as additional statutes are analyzed. 

bAction alternatives from ROD keyword indeq FY1986 Record of Deckion Annual ReDoq, January 1987, Hazardous Site 
Control Division, EPA. 

equirements have been proposed but not promulgated for air stripping, hybrid closure, gas collection and miscellaneous 

dSome action-specific requirements listed may be relevant and appropriate event if RCRA definitions of storage, disposal, or 

e treatment. When these regulations are promulgated, they will be included in the matrix. 

hazardous waste are not met, or if the waste at the site is similar to but not identifiible as a RCRA hazardous waste. 



TABLE E 4  
POTENTIAL ACI'IONSPECIFIC BENCHMARKS' 

Actionsb Requirements Prerequisites for A p p l i d i V  Citation 

Closure  with Eliminate free liquids by removal or Applicable to land disposal of 40 CFR 264228(a)(2) 
Waste In-place SolidificatiOIl. hazardous waste. Applicable to 40 CFR 264228(a)(2) 

RCRA hazardous waste (listed or 
characteristic) placed at site after 
the effective date of the require- 
ments, or placed into another unit. 
Not applicable to material treated, 
stored, or disposed only before the 
effedive date of the requirements, 
or if treated in-situ or consolidated 
within area of contamination. 

40 CFR 264258(b) 
Stabilization of remaining waste and 
waste residues to support cover. 

Installation of final cover to provide 
long-term minimkition of infiltration. 

%year post-closure care and ground- 
water m o n i t o w  

Comprehensive Establishes basic requirements for 
Environmental  implementation of the Superfund at 
Response, Com- DOE facilities. 
pensation and 
Liabfity Act Pro- 
gram 

Container Storage Containers of RCRA hazardous waste 
must be: 

Maintained in good condition; 
Compatible with hazardous waste 
to be stored; and 
Closed during storage (except to 
add or remove waste). 

~nspect container storage areas weekly 
for deterioration. 

40 CFR 264310 

40 CFR 264310 

DOE 5480.14 

Storage of RCRA hazardous waste 
(listed or characteristic) not meet- 
ing small quantity generator aite- 
ria held for a temporary period 
greater than 90 days before treat- 
ment, disposal, or storage else- 
where (40 CFR 264.10), in a con- 
tainer (i.e., any portable device in 
which a material is stored, trans- 
ported, disposed of, or handled). 
A generator who accumulates or 
stores hazardous waste on-site for 
90 days or less in compliance with 
40 CFR 26234(a)(1-4) is not sub- 
ject to full RCRA storage require- 
ments. Small quantity generators 
are not subject to the 9o-day limit 
(40 CFR 26234 (c),(d), and (e)). 

40 CFR 264.171 
40 CFR 264.172 

aegional administrator may revise length of post-closure care period (40 CFR 264.117). 



TABLE E4 
POTENTIAL ACTIONSPECIFIC BENCHMARKS' 

Requirements Prerequisites for ApplicabfiV Cition 

Container Storage 
(Continued) 

Construction 'of a 
New Surface Im- 
poundment (see 
Closure  with 
Waste In-place 
and Closure with 
No Post-closure 
Care) 

Place containers on a sloped, crack- 
free base, and protect from contact 
with accumulated liquid. Provide 
containment system with a capacity of 
10% of the volume of containers of 
free liquids. Remove spilled or 
leaked waste in a timely manner to 
prevent overflow of the containment 
system. 

Keep containers or ignitable or reac- 
tive waste at least 50 feet from the 
facility's property line. 

Keep incompatible materials separate. 
Separate incompatible materials 
stored near each other by a dike or 
other barrier. 

At closure, remove all hazardous 
waste and residues from the contain- 
ment system, and decontaminate or 
remove all containers, liners. 

Storage of banned wastes must be in 
accordance with 40 CFR 268. When 
such storage occurs beyond one year, 
the owner/operator bears the burden 
of proving that such storage is solely 
for the purpose of accumulating suffi- 
cient quantities to allow for proper 
recovery, treatment, and disposal. 

40 CFR 264.175 

40 CFR 264.176 

40 CFR 264.177 

40 CFR 264.178 

40 CFR 268.50 

Minimum Technoloev Reauire ments: 
Use two liners, a top liner that pre- RCRA hazardous waste (listed or 
vents waste migration ,into the liner characteristic) currently b e i i  
and a bottom liner that prevents placed in a new surface impound- 
waste migration through the liner ment, or use of replacement or 
(throughout the post-closure period). lateral extension of existing land- 

fills or surface impoundments. 

40 CFR 264.220 

Design liners to prevent failure due to 40 CFR 264.221 
pressure gradients, contact with the 
waste, climatic conditions, and the 
stress of installation and daily opera- 
tions. 

Provide a.  leachate collection system 
between the two liners. 

Use a leak detection system that will 
detect leaks at the earliest possible 
time. 

40 CFR 264.221 

40 CFR 264.222 



TABLE E4 
POTENTIAL ACIION-SPECIFIC B E N 7  

Actionsb Requirements Prerequisites for Applicabfiw C i o n  

Construction of a 
. New Surface Im- 

poundment (see 
Closure  with 
Waste In-place 
and Closure with 
No Post-closure 
Care) 
(Continued) 

Dike Stabilization 

oundwater Momtonq Creation of a new landill unit to 40 CFR 264.91- . .  
Establisha detdonmonitoringpro- treat, store, or dispose of RCRA 264.100 
gram (264.98). Establish a compli- 
ance monitoring program (264.99) and 
cor rdve  action monitoring program 
(264.100) when required by 40 CFR 
264.91. All monitoring programs 
must meet RCRA general groundwa- 
ter monitoring requirements (264.97). 

hazardous wastes as part of a 
remedial adion. 

Design and operate facility to prevent Existing surface impoundment 40 CFR 264.221 
overtopping due to overfihg wind containing hazardous waste, or 
and wave action; rainfa, run-on; creation of a new surface 
malfunctions of level controllers, impoundment. 
alarms, and other equipment; and 
human error. 

Construct dikes with sufficient 
strength to prevent massive failure. 

Inspect liners and cover systems dur- 
ing and after construction. 

Inspect weekly for proper operation 
and integrity of the containment de- 
Vices. 

Remove surface impoundment from 
operation if the dike leaks or there is 
a sudden drop in liquid level. 

At closure, remove or decontaminate 
all waste residues and contaminated 
materials. Otherwise, free liquids 
must be removed, the remaining 
wastes stabilized, and the facility 
closed in the same manner as a land- 
m. 

40 CFR 264.221 

40cFR264.226 

40 CFR 264.226 ,e 
40 CFR 264.227 

40 CFR 264.22a 

40 CFR 264.227 
Manage ignitable or reactive wastes 
so that it is protected from materials 
or conditions that may cause it to 
ignite or read. 



TABLE E4 
POTENTIAL ACTIONSPECIFIC BENCHMARKS' 

Requirements Prerequisites for ApplicabfityLd Citation 

Discharge of Best Avall ' able Technolm Point source discharge to waters 40 CFR 122.44(a) 
Treatment System 
Efnuent 

Use of best available technology ~ C O -  

nomically achievable is required to 
control toxic and non-conventional 
pollutants. Use of best conventional 
pollutant control technology is 
required to control conventiod pol- 
lutants. Technology-based limitations 
may be determined on a case-by-case 
basis. 

of the United States.e 

Water Oualit~ Standards: 
Applicable Federally-approved State 
water quality standards must be com- 
plied with. These standards may be 
in addition to or more stringent than 
other Federal standards under the 
CWA? 

Discharge limitations must be estab 
lished at more stringent levels then 
technology-based standards for toxic 
pollutants. 

40 CFR 122.44 and 
State regulations ap- 
proved under 40 CFR 
131 

v 

40 CFR l22.44(e) 

Best Manaeement Practices: 
Develop and implement a Best Man- 
agement Practices program to prevent 
the release of toxic constituents to 
surface waters. 

40 CFR 125.100 

The Best Management Practices pro- 
gram must: 

Discharge to waters of the U.S. 40 CFR 125.104 

Establish specific procedures for 
the control of toxic and hazardous 
pollutant spills. 

'"Waters of the U.S." is defined broadly in 40 CFR 122.2 and includes essentially any water body and wetland. 

*Section 121 of SARA exempts on-site CERCLA activities from obtaining permits. However, the substantive requirements 
of a law or regulation must be met. In particular on-site discharges to surface waters are exempt from procedural NPDES permit 
requirements. Off-site discharges would be required to apply for and obtain an NPDES permit. 

Federal Water Quality Criteria (FWQC) may be relevant and appropriate depending on the designated or potential use of h 

the media affected, the purposes of the criteria, and current information. (CERCLA Section 121(d)(2)(B)(l)) FWQC 
of aquatic life will be relevant and appropriate when environmental factors (e.&, protextion of aquatic 

s) are being considered. (50 30784 (July 29, 1951))3 



TABLE E4 
POTENTIAL ACTION-SPECIFIC BENCHMARKS' 

Actionsb Reuuirements Prerequisites for Applicabfiv Citation 

Discharge  of  Include a prediction of direction, 
Treatment System rate of flow, and total quantity of 
Effluent (Contin- toxic pollutants where experience 

indicates a reasonable potential for 
equipment failure. 
Assure proper management of 
solid and hazardous waste in ac- 
cordance with regulations promul- 
gated under RCRA. 

ued) 

Monitor& Reauirements: 
Discharge must be monitored to as- 
sure compliance. Discharge will mon- 
itor: 

The mass of each pollutant 
The volume of effluent 
Frequency of discharge and other 
measurements as appropriate 

Approved test methods for waste con- 
stituent to be monitored must be fol- 
lowed. Detailed requirements for 
analytical procedures and quality con- 
trols are provided. 

Sample preservation procedures, con- 
tainer materials, and maximum allow- 
able holding times are prescribed. 

Comply with additional substantive 
conditions such as: 

40 CFR l22.41(i) 

40 CFR l36.1-l.36.4 

40 CFR l22.41(i) 

Duty to mitigate any adverse ef- 
fects of any discharge; and 
Proper operation and maintenance 
of treatment system. 

Discharge  of  The four conditions that must be Capping, dike stabilization, con- 40 CFR 230 
Dredge and Fill satisfied before dredge and fill is an struction of beams and levees, and 33 CFR 320-330 
Material to Waters allowable alternative are: disposal of contaminated sod, 
of the United waste material or dredged material 
States and Ocean are examples of activities that may 
Waters native. involve a discharge of dredged or 

There must be no practical alter- 

Discharge of dredged or fill mate- fill material. 
rial must not cause a violation of 
State water quality standards, vio- 
late any applicable toxic effluent 
standards, jeopardize an endan- 
gered species, or injure a marine 
SanCtUiUy. 



TABLE E4 
POTENTIAL ACI'IONSPECIFIC BENCHMARKS' 

Requirements Prerequisites for Applicabfiv Citation 

Discharge of 
Dredge and FLU 
Material to Waters 
of the United 
States and Ocean 
Waters 
(Continued) 

I 

Dredging 

rgency Plan- a Preparedness 
and Response for 
Operations 

Environmental 
Compliance Issue 
Coordination 

Environmental 
Protection Safety 
and Health Protec- 
tion Information 
R e p o r t i n g  
Requirements 

Excavation 

No discharge shall be permitted 
that will cause or contribute to 
significant degradation of the wa- 
ter. 
Appropriate steps to minimize ad- 
verse effects must be taken. 

Determine long- and short-term ef- 
fects on physical, chemical, and bio- 
logid components of the aquatic 
ecosystem. 

Removal of all contaminated soil. 

Dredging must comply. With Section 
10 of the Rivers and Harbors Act and 
U.S. Army Corps of Engineers regula- 
tions. 

Provide coordination direction of 
planning, preparedness, and response 
to operational emergencies in which 
there is a potential for personal inju- 
ry, destruction of property, theft, or 
release of toxic, radioactive, or other 
hazardous material which present a 
potential threat to health, safety, or 
the environment. 

Establishes DOE requirements for 
coordination of significant environ- 
mental compliance issues. 

Establishes requirements and proce- 
dures for reporting information having 
environmental protection, safety, or 
health significance for DOE opera- 
tions. 

Movement of excavated materials to 
new location and placement in or on 
land will trigger land disposal restric- 
tions for the excavated waste or clo- 
sure requirements for the unit in 
which the waste is being placed. 

k e a  from which materials are exca- 
vated may require cleanup to levels 
established by closure requirements. 

-l 

RCRA hazardous waste placed at See Closure in this 
site after the effective date of the 
requirements, or placed into an- 
other unit. 

Exhibit. 

Dredging in navigable waters of 
the United States. 

33 U.S.C. 403 
33 CFR 320-330 

DOE 55002 

DOE 5400.2A 

DOE 5484.1 

Materials containing RCRA haz- 
ardous wastes subject to land dis- 
posal restrictions are placed in an- 
other unit. 

40 CFR 268 (Subpart 
D) 

RCRA hazardous waste placed at See Closure in this 
site after the effective date of the 
requirements. 

Exhibit 



TABLE E4 
POTENTIAL ACIION-SPECIFIC BENCHMARKS' 

AdiOIISb Requirements Rerequisites for Applicabfiw Citation 

General Environ- Establishes environmental protection 
mental Rotedion . program requirements, authorities, 
Program and responsibilities for DOE opera- 

tions for ensuring compliance with 
federal and state environment protec- 
tion laws and regulations, federal 
executive orders, and internal depart- 
ment policies. 

Land Treatment Prior to land treatment, the waste 
must be treated to BDAT levels or 
meet a no migration standard. 

Ensure that hazardous constituents 
are degraded, transformed, or immo- 
bilized within the treatment zone. 

Maximum depth of treatment zone 
must be no more than 15 meters (5 
feet) from the initial soil surface and 
more than 1 meter (3 feet) above the 
seasonal high water table. 

Demonstrate that hazardous constitu- 
ents for each waste can bi completely 
degraded, transformed, or immobi- 
lized in the treatment zone. 

. .  . M u m m  runoff of hazardous constit- 
uents. 

Maintain runon/runoff control and 
management system. 

Special application conditions if food- 
chain crops are grown in or on treat- 
ment zone. 

Unsaturated zone monitoring. 

Special requirements for ignitable or 
readive waste. 

Special requirements for incompatible 
wastes. 

Special testing and location require- 
ments for certain hazardous materials. 

DOE 5400.1 

RCRA hazardous waste being See Closure in 
treated or placed into another Exhibit. 
unit. 

40 CFR 264.271 

40 CFR 264.271 

40 CFR 264.271 

40 CFR 264.273 

40CFR264.273 

40 CFR 264.276 

40 CFR 26432 

40 CFR 264m 
RCRA waste numbers M20, Fo21, 

containine wastes). 
Fo22, m, Fo26, Fo27 (dioxin- 

this 

Y 



TABLE E4 
POTENTLAL ACI'ION-SPECIFIC BENCHMARKS 

I 

Requirements Prerequisites for Applicabilit~@ Citation 

National Ambient 
Air Quality 

National Environ- 
mental Policy Act 
- All New Projects 

Operation and 
Maintenance 

Slurry wall 

Surface Water 
Control 

Tank Storage (On- 
site) 

National ambient air quality standards 
have been set to attain and maintain 
primary and secondary standards to 
protect public health and the environ- 
ment. Requirements include a major- 
source permit, prevention of signifi- 
cant deterioration permit, non-attain- 
able area permit, and visibility permit. 

Determination of level of docu- 
mentation required 
Screen, review and assess potential 
environmental iinpacts 
Early submittal of an environmen- 
tal checklist to NEPA compliance 
committee 

Byear post-closure care to ensure 
that site is maintained and monitored. 

Excavation of soil for construction of 
slurry wall may trigger land disposal 
restrictions. 

Prevent runon and control  an^ collect 
runoff from a %hour 25-year store 
(waste piles, land treatment facilities, 
1andtiIlS). 

Prevent over-topping of surface im- 
poundment. 

Tanks must have sufficient structural 
strength to ensure that they do not 
obilapse, rupture, or fail. 

Waste must not be incompatible with 
the tank material unless the tank is 
protected by a liner or by other 
means. 

Tanks must be provided with second- 
ary containment and controls to pre- 
vent o v e r f i i  and sufficient free- 
board maintained in open tanks to 
prevent overtopping by wave action or 
precipitation. 

Remedial actions at Operable 
Unit 2 that may result in new 
sources of air emissions include 
incineration, excavation, and air 
stripping of contaminated ground- 
water. 

CAA Section 109 and 
40cFR50 

40 CFR 264310 
Land disposal closure. 

Materials containing RCRA haz- 
ardous waste subject to land dis- 
posal restrictions are placed in 
another unit. (See Treatment 
section for LDR schedule. Also 
see Consolidation, Excavation 
sections in this Exhibit.) 

RCRA hazardous waste treated, 
stored, or disposed after the effec- 
tive date of the requirements. 

Storage of RCRA hazardous waste 
(listed or characteristic) not meet- 
ing small quantity generator crite- 
ria held for a temporary period 
greater than 90 days before treat- 
ment, disposal, or storage else- 
where (40 CFR 264.10), in a tank 
(i.e., any portable device in which 
a material is stored, transported, 
disposed of, or handled). A gen- 
erator who accumulates or stores 
hazardous waste on-site for 90 
days or less in compliance with 40 
CFR 26234(a) (1-4) is not subject 
to full RCRA 

40 CFR 264. 51(c),(d) 
40 CFR 2642?3(c),(d) 
40 CFR 26430l(c),(d) 

40 CFR 264.221(c) 

40 CFR 264.190 

40 CFR 264.191 

40 CFR 264.193-194 



TABLE E4 
POTENTIAL ACl'ION-SPECIFIC BENCHMARKS' 

Actionsb Requirements Prerequisites for Applicabiliw Citation 

Tank Storage (on- (14) is not subject to full RCRA stor- 
site) age requirements. Small quantity 
(Continued) generators are not subject to the 90- 

day limit (40 CFR 26234(c), (d), and 
(e)). 

Inspect the following: overfilling 
control, control equipment, monitor- 
ing data, waste level (for uncovered 
tanks), tank condition, above-ground 
portions of tanks (to assess their 
structyral integrity), and the area 
surrounding the tank (to identify signs 
of leakage). 

Repair any corrosion, crack, or leak. 

At closure, remove all hazard waste 
and hazardous waste residues from 
tanks, discharge control equipment, 
and discharge confinement structures. 

Store ignitable and readive waste so 
as to prevent the waste from igniting 
or rea-. Ignitable or reactive 
wastes in covered tanks must comply 
with buffer zone requirements in 
"Flammable and Combustible Liquids 
Code," Tables 2-1 through 2-6 (Na- 
tional Fire Protection Association, 
1976 or 1981). 

Brace Prohibitioq: 
Storage of banned wastes must be in 
accordance with 40 CFX 268. When 
such storage ocsurs beyond one year, 
the owner/operator bears the burden 
of proving that such storage is solely 
for the purpose of accumulating suffi- 
cient quantities to allow for proper 
recovery, treatment and disposal. 

Treatment 
(Iq a unit) 

Design and operating standards for 
unit in which hazardous waste is treat- 
ed. (See citations at right for de+ 
and operating requirements for specif- 
ic unit.) 

40 CFR 264.195 

40 cFF2 264.1% 

40 CFR 264.197 

0 40 CFR 264.198 

40 CFR 26850 

Treatment of hazardous waste in a 40 CFR 264.190-1!B 
unit. cranks) 

40 CFR 264.221 (Sur- 
face Impoundments) 
40 CFR 264.251 
(Waste Piles) 

Treatment Unit) 
40 CFFt 2643i3-34s 
(Incinerators) 



TABLE E4 
POTENTIAL ACI'IONSPEQFIC BEN- 

Reqkements PrerequGtes for Appl;cab;li@ citation 

Treatment 
(in a unit) 
(Continued) 

Treatment (when Treatment of waste subject to ban on 
Waste will be land disposal must attain levels 
Land Disposal) achievable by best demonstrated avail- 

able treatment technologies @BAT) 
for each hazardous constituent in each 
listed waste, if residual is to be land- 
disposed. If residual is to be further 
treated, initial treatment and any 
subsequent treatment that produces 
residual to be treated need not be 
DBAT, if it does not exceed value in 
constituent concentration in waste 
extract Table for each applicable 
water. (See 51 FR 4064% November 
6. 1986.) e 

. .  

Disposal of contaminated soil and 
debris resulting from CERCLA 
response actions or RCRA correc- 
tive actions is subject to land 
disposal prohibitions and/or treat- 
ment standards for solvents, 
dioxins, or California list wastes 
unit November 8, 1990 (and for 

gust 8, 1990). 
certain first thLd Wastes until AU- 

All wastes listed as hazardous in 
40 CFR 261 as of November 8, 
1984, except for spent solvent 
wastes and dioxin-containing 
wastes, have been ranked with 
respect to volume and intrinsic 
hazards, are scheduled for land 
disposal prohibition and/or treat- 
ment standard determinations as 
follows: 

Solvents and dioxins Nov 8, 1986 
California list wastes Jul8,1987 
One-third of all Aug 8, 1988 
ranked and hazardous 
wastes 

Underground injec- Aug 8,1988 
tion of solvents and 
dioxins and California 
list wastes 

CERCLA response Nov 8,1988 
action and RCRA correct- 
ive action soil and 
debris 
Two-thirds of all Jul8, 1989 
ranked and listed 
hazardous wastes 
All remaining May8, 1990 
ranked and listed 
hazardous wastes 
identified by 
characteristic under 
RCRA d o n  3001 

40 CFR 264.601 (Mk- 
cellanmus Treatment 

40 CFR 265.573 
(Thermal Treatment 

Units) 

Units) 

40 CFR 268.10 
40 CFR 268.11 
40 CFR 268.12 
40 CFR 268.41 
40 CFR 268 (Subpart 
D) 

51 40641 
52 a 25760 
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POTENTIAL ACTION-SPECIFIC BENUWARK!? 

Actionsb Reuuirements Prerequisites for Applicabilip Citation 

Treatment (when 
Waste will be 
Land Disposal) 
(Conhiued) 

Treatment (when BDAT standards for spent solvent 
Waste be wastes and dioxin-containing wastes 
Land Disposal) are based on one of four technologies 
(Continued) or combinations: for waste waters, (1) 

stem stripping, (2) biological treat- 
ment, or (3) carbon.absorption [alone 
or in a combination with (1) or (2)]; 
and for all other wastes, (4) incinera- 
tion. Any technology may be used 
however, if it will achieve the concen- 

. tration levels specified. 

Worker Safety Occupational Safety and Health pro- 
gram for DOE contractor employees 
atgoverxunent-ownedcontractor-oper- 
ated facilities. 

Health and Safety Plan must be sub- 
mitted. 

Any hazardous waste Within 6 
or identified waste months of 
RCRA &on 3001 the date 
after November 8, of identi- 
1984 fication 

or listing 

DOE 5483.W 

e 
29 CFR 1910.120 
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Spill Control Options 

Option 4.4.3 Construct Centralized Tank Farm for Spill Control/Capture 

A. Option Components and Basis of Conceptual Design 5 

Storage - The volume of tankage required for this option could vary between wide 
limits. For instance, to provide the existing "live" capacity in the spill control ponds 
(A-1, A-2, B-1, B-2 and C-2) would require 69.5 acre-feet of storage. 

For the A- and B-series ponds, 20.5 acre-feet is required.. This volume is equivalent to 
the basin runoff generated by a 1- to 2-year storm which would require 6.7 million 
gallons of tankage and a major construction effort. The peak runoff rate associated 
with a 1- to 2-year, 6-hour storm is approximately 80 c f s  in each drainage, but, it is not 
practical to  pump at 80 cfs because of the size of pump required. Since this pumping 
rate cannot practically be achieved, runoff contaminated by spills will still need to be 
diverted to the existing spill ponds for temporary storage. 

The C-2 pond accepts both spills and normal stormwater runoff. To  equal its live 
capacity of 49 acre-feet in tanks would be impractical. The peak runoff rate to C-2 is 
also beyond the practical scope for diverting stormwater (Le., 40 cfs for a 5-year event). 

This option could be altered enough to be beneficial and feasible by using a lower 
pumping rate and smaller storage tanks (250,000 gallons). The dimensions of a 250,000- 
gallon tank are 42 feet in diameter and 24 feet high. A single tank would serve each 
of the A-, B- and C-series drainages as a primary response measure. The existing spill 
control ponds would be maintained for initial capture and reserve capacity. Water in 
the tanks would be sampled, treated if necessary and then either discharged or disposed. 

Piping - Approximately 4500 feet of 8-inch diameter PVC pipe would be required to 
carry flows from Ponds A-1, B-1 and C-2 to the centralized tanks. 

Pumps - Three pump stations rated at 1600 gallons per minute (gpm) each would be 
utilized to pump water from A-1, B-1 and C-2 to the centralized tanks. These high- 
volume pumps would be effective in' isolating a nominal amount of contaminated 
runoff. 

B. Conceptual Cost Estimate 

Tankage @ $l/gallon 
Piping @ $30/foot 
Pumps @ $70,OOO/cfs or $25O,OOO/pump station 

$750,000 
13 5,000 
750.000 

$1,635,000 
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DESCRIPTIONS OF RET- OPTIONS 

(Continued) 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would provide additional spill control/capture facilities since ,the 
existing spill containment pond network would need to remain in place as a 
back-up system. The use of tanks would allow a spill to be isolated from the 
environment to a greater extent than is possible with the ponds. 

C.2 Funding and Schedule Constraints 

A centralized tank can be implemented over a period of time since the existing 
spill control ponds will remain as a back-up system. Additional tanks could be 
added later. Earthwork will be required to prepare a site for the tanks. 

C.3 Cost-effectiveness 

A centralized tank farm would require more piping than the placement of 
separate tanks on each drainage, but less site preparation for tank construction. 

C.4 Versatility 

This option would add versatility to Rocky Flats Plant’s (RFP’s) pond 
management system since it would allow a spill to be contained and isolated 
while allowing the existing ponds to be available to capture a second spill or 
contaminated storm runoff event. 

C.5 Operable Unit (OU) Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Sediments would be deposited in the existing ponds and would require 
maintenance over time. Significant sediment accumulations would not be 
expected in the tanks. 

2 
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(Continued) 

Option 4.4.4 Construct Tanks for Spill Control/Capture on Each Drainage 

A. Option Components and Basis of Conceptual Design 

Storage - The volume of tankage required for this option could vary. To equal the 
existing "live" capacity in the basin spill ponds (A-1, A-2, €3-1, B-2 and C-2) would 
require 69.5 acre-feet of storage. For the A- and B-series ponds, this volume is 
equivalent to the runoff generated by a 1- to 2-year storm and would require 6.7 
million gallons of tankage and a major construction effort. The peak runoff rate 
associated with a 1- to 2-year, 6-hour storm is approximately 80 cfs in each drainage, , 
but, it is not practical to pump 80 cfs because of the size of pumps required. Since this 
pumping rate cannot practically be achieved, runoff contaminated by spills would still 
need to be diverted to the existing spill ponds for temporary storage. 

Similar conditions exist on the C drainage where 49 acre-feet of the live storage is 
currently available. The peak inflow rate for a 5-year storm is 40 cfs. Pumping at the 
peak flow rate and providing equivalent storage would not be practically feasible. 

. 

This option could be altered enough to be beneficial and feasible by using a lesser 
pumping rate and smaller storage tank capacity in each of the basins (250,000 gallons). 
The dimensions of each tank in each of the three drainage basins would be 42 feet in 
diameter and 24 feet high. 

Piping - Approximately 500 feet of 8-inch diameter PVC pipe will be required to  carry 
flows from a pump station just upstream of each of the ponds (A-1, B-1 and C-2) to the 
tanks. 

Pumps - Three pumps, one for each tank, would be required. These pumps would be 
rated at 1600 gpm so that they could be able to isolate a nominal amount of 
contaminated runoff. 

I B. Conceptual Cost Estimate 

Tankage @ $l/gallon $ 750,000 
500 feet Piping @ $30/foot 15,000 
Pumps @I $7O,OOO/cfs or $25O,OOO/pump station 750.000 

i $1,5 15,000 

3 



D R A F T  D R A F T  D R A F T  

c. 1 

c.2 

c .3  

c .4  

c .5  

D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

C. Comparative Analysis Criteria 

D R A F T  

I 

Risk Reduction 

This option would provide additional spill control/capture facilities since the 
existing spill containment pond network will need to remain in place as a back- 
up system. The use of a tank allows a spill to be isolated from the environment 
to a greater extent than is possible with the ponds. This option provides larger 
storage capacity compared to Option 4.4.3. 

Funding and Schedule Constraints 

Tanks could be installed over a period of time, since the existing spill 
containment ponds would remain as a back-up system. Additional tanks could 
be added later. A considerable amount of earthwork would be required to 
prepare a site for tanks of this size. 

Cost-effectiveness 

Tanks placed in each basin would require less piping than a centralized tank 
farm, but a.centralized tank location would require less site preparation for 
construction. This option can be compared directly to Option 4.4.3 (construct 
centralized tank farm for ,spill controVcapture) for cost-effectiveness. This 
option results in a greater expense since a higher percentage of cost would be 
devoted to tanks rather than pumps and piping. 

Versatility 

This option is versatile since it would allow a spill to be contained and isolated 
and keep the existing ponds available to capture a second spill or contaminated 
storm runoff event. This option provides more versatility than a centralized 
tank farm because it places a separate spill containment tank in each basin and 
provides a greater total volume of tanks. 

OU Interactions 

This option would be independent of all known OU actions. 

4 
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(Continued) 

Waste Generation 

Sediments would tend to accumulate in the existing ponds and would require 
maintenance over time. Significant sediment accumulations would not be 
expected in the tanks. 

Utilize Existing Ponds A-1, A-2, El and E 2  for Spill ControVCapture 
1 

Option Components and Basis of Conceptual Design 

Storage - Utilize existing ponds for storage and maximize %vet' storage to the extent 
possible. The current maximum drawdown is to the 30 percent capacity level for all 
spill containment ponds. An analysis should be conducted to determine if this 
maximum drawdown can be increased for any or all of the spill containment ponds in 
order to provide more "live" storage. 

Conceptual Cost Estimate 

Negligible costs would be required to implement this option. 

Comparative Analysis Criteria 

C.1 Risk Reduction 

This option would provide two storage facilities in series on each of the A and 
B drainages. The C drainage would have a single storage pond. This would 
allow for system redundancy which increases the opportunity for isolation of 
a spill. This option could provide additional spill control/capture volume by 
utilizing more "live" storage than currently exists and would not depend on 
pumps or pipes to capture contaminated runoff. 

C.2 Funding and Schedule Constraints 

This option requires minimal expenditure and could be implemented 
immediately. Funding should be provided to address dam maintenance and dam 
safety concerns which were raised in the Army Corps of Engineers (COE) 
report released in 1993 (COE, 1993). 

5 
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(Continued) 

C.3 Cost-effectiveness 

This option could be implemented for minimal cost and would provide effective 
spill control storage. Providing storage in pon,ds is more economical than 
storage in tanks. 

C.4 Versatility 

The use of four spill control/capture ponds is a versatile option because it 
allows for runoff contaminated by spills to be isolated from the remainder of 
the pond system. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Sediments would accumulate in the ponds and would require maintenance over 
time. 

Option 4.4.9 Consolidate Existing Spill Control Ponds to One Per Drainage 

A. Option Components and Basis of Conceptual Design 

Storage - Consolidation of ponds would most likely involve enlargement of the largest 
spill pond on each drainage, namely Ponds A-2 and B-2. Providing a comparable 
storage volume to that provided by the existing ponds would require an increase in 
Pond A-2’s volume by 3 acre-feet (a 20 percent enlargement), resulting in a depth 
increase of 1 foot, and an increase to Pond E2’s volume by 1.1 acre-feet (a 20 percent 
enlargement), resulting in a I-foot increase in depth. 

B. Conceptual Cost Estimate 

A-2 enlargement @ $50,000/acre-foot 
E 2  enlargement @ $50,000/acre-foot 

$150,000 
60.000 

$210,000 

6 
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(Continued) 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option could provide- a simplified operating procedure for spill control/ 
capture and would reduce the number of sampling locations. However, this 

. option would limit system redundancy by leaving no volume in reserve for 
spills and less ability to isolate spills as compared to two ponds per drainage. 

C.2 Funding and Schedule Constraints 

Should modification of the dams be required for safety, these activities could 
disturb or cover existing sediment which may be contaminated (COE 1993). 
The dam might have to be bypassed during construction. 

' 

C.3 Cost-effectiveness 

The cost of consolidating storage facilities would not be offset by any increase 
in spill volume. 

C .4. Versatility 

This option would be less versatile operationally for isolating spilled material 
than Option 4.4.8 (Utilize Existing Ponds A-1, A-2, B-1, B-2 and C-2 for Spill 
ControVCapture). It would also be less versatile for longer-term clean-up 
operations which may require the use of one pond for spill control while the 
other is remediated. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Future sediment deposition would go to only one spill containment pond 
location per basin rather than two per basin. The amount of sediment 
deposited would not increase or decrease from existing conditions. 

7 
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Stormwater Collection and Storage Options 

Option 4.5.1 Maintain and Continue Using Existing On-line Stormwater Ponds 

A. Option Components and Basis of Conceptual Design 

Monitoring - This option would implement recommendations from the Corps of 
Engineers report (COE 1993) concerning increased monitoring of the phreatic water 
surface in the terminal ponds dam embankments through the installation of 
piezometers and continued analysis of structural integrity to assure dam safety. 

Surface Water System Improvements - This option would provide modifications to the 
following bypass pipes or channels as follows: 

0 A-series Ponds - Increase the capacity of the A-series bypass pipe which 
normally carries flow past the spill containment ponds (A-1 and A-2) to Pond 
A-3. This is a 42-inch corrugated metal pipe (CMP) with a capacity of 90 cfs. 
When the capacity is exceeded, which begins to occur during a six-hour storm 
event with a return period of two years, excess flows begin to fill A-1 and 
sometimes A-2. This can reduce or eliminate the available live volume for spill 
control/capture and may increase the volume of water requiring treatment. 

Improvements would include modifications to the existing gate structure and a 
concrete-lined channel. Details of this option are contained in the Drainage and 
Flood Control Master Plan (EG&G, 1992). 

B-series Ponds - Increase the capacity of the B-series bypass pipe which normally 
carries flow around Ponds B-1, B-2 and B-3 to B-4 and B-5. This bypass pipe is 
a 48-inch CMP with a capacity of 160 cfs. When the capacity is exceeded, 
which begins to occur for a six-hour storm event with a return period of five 
to ten years, excess flows will enter B-1, B-2 and B-3. This can reduce or 
eliminate available live volume for spill control/capture and for isolation of STP 
effluent storage. 

0 

These improvements would include a new concrete-lined channel as detailed in 
the Drainage and Flood Control Master Plan (EG&G, 1992). 

8 
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0 C-series Ponds - The Woman Creek Bypass Canal (WCBC) is designed to carry 
flow from Woman Creek around Pond C-2. Pond C-2 captures flow from the 
south side of the plant site via the South Interceptor ditch. WCBC features a 
concrete stream diversion structure immediately upstream of Pond C-2 which 
diverts Woman Creek flows through seven 60-inch culverts to the bypass canal. 
As originally constructed, the capacity of the WCBC was in excess of the 100- 
year, &hour peak flow of 730 cfs. A recent EG&G report, "Woman Creek 
Bypass Canal Report 1991" (SWD-008-92), dated June 18,1992 by Doug Murray 
(EG&G), describes large reductions in the flow capacity due to vegetation 
growth and related vegetative debris. The report also states that current flow 
capacity is estimated at 260 cfs, or slightly less than the 25-year return period 
flow. When this capacity is exceeded, flows begin to enter C-2, potentially 
reducing the ability of C-2 to contain stormwater runoff of spills from the 
south side of the plant site and mixing stormwater with potentially 
contaminated water requiring testing and possibly treatment. 

A component of this option would be to take immediate measures to restore 
the capacity of the WCBC. There are also deficiencies due to vegetative growth 
in the West Interceptor Canal and the West Walnut Creek Bypass Canal (both 
are west of the plant site) and the South Interceptor Ditch leading to Pond C-2. 
These problems should also be remedied as part of this option. The 
components of this improvement are detailed in the Drainage and Flood 
Control Master Plan (EG&G, 1992). 

B. Conceptual Cost Estimate 

Dam Safety Monitoring $ 100,000 

A-series ponds 1,000,000 
Surface Water System Improvements 

B-series ponds 900,000 
C-series ponds (restore capacity of 500,000 
South Interceptor Ditch and Woman 
Creek Bypass Channel) 

Clean out 2 channels west of plant site 500.000 
$3,000,000 

9 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

The measures included in this option would increase the ability of the 
stohwater ponds to receive the stormwater, thereby allowing the spill ponds 
to be available for their intended purpose. The improved bypass capacity would 
reduce the potential for stormwater flows to overwhelm the spill control ponds 
and carry contaminants downstream. 

C.2 Funding and Schedule Constraints 

Existing systems could remain operational during the construction phase and 
would not impede current pond management. Projects could be implemented 
in phases. 

C.3 Cost-effectiveness 

This option would provide immediate, recognizable benefits for a relatively, low 
cost. 

C.4 Versatility 

This option would provide versatility by addressing problems associated with 
stormwater management, as well as spill control/capture. This option would 
increase the ability to isolate and monitor STP effluent as needed. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

Sediments would accumulate in the ponds and bypass canals and would require 
periodic maintenance. Erosion would be controlled during construction 
activities. 

10 
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Option 4.5.4 Consolidate Existing Stormwater Ponds to One Per Drainage 

A. Option Components and Basis of Conceptual Design 

Storage - Consolidation of ponds would most likely involve enlargement of the largest 
of the existing ponds, namely A-4 and B-5. Pond C-2 would not be modified since it 
is currently the only stormwater pond on the C drainage receiving core area runoff. 
To provide a comparable volume of storage provided by the existing ponds would 
require an increase in Pond A-4’s volume by 35 acre-feet (a 35 percent enlargement), 
resulting in a depth increase of 7.5 feet, and an increase of 1 acre-foot to Pond B-5’s 
volume (a 2 percent enlargement), resulting in a 0.2-foot increase in depth. 

B. Conceptual Cost Estimate 

A 4  enlargement @ $50,000/acre-foot 
B-5 enlargement @I $50,000/acre-foot e 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

$1,750,000 

$1,800,000 
50.000 . 

Consolidating stormwater ponds can provide a simplified operating procedure. 
The safety of the existing stormwater dam can also be addressed by this option. 
However, hazards associated with a dam failure would be increased since all 
basin storage‘ would be located in one pond. This option would reduce the 
number of sampling points. 

Consolidating the ponds could result in contamination to larger volumes of 
water, possibly resulting in increased treatment requirements. This option 
would reduce system redundancy and lessen reserve storage potential in the 
event of contamination. 

For this option, future sediment deposition would accumulate in only one 
stormwater location per basin. This option would mean the loss of the 
capability to isolate STP effluent in Pond B-3. 

11 
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C.2 Funding and Schedule Constraints 

The proposed modification of the terminal dam could disturb existing sediment 
which may be contaminated. Flows would have to bypass the terminal pond 
during construction. 

C.3 Cost-effectiveness 

The costs would not be offset by any increase in storage volume. 

C.4 Versatility 

This option would be less versatile for isolating incoming flows for monitoring 
and/or treatment than Option 4.5.1 (maintain and continue using existing on- 
line stormwater ponds). 

C.5 OU Interactions 

This option would be independent.of all known OU actions. 

C.6 Waste Generation 

Future sediment deposition would accumulate in only one pond location per 
basin. This project would require moving large quantities of earth, and may 
create waste which may not be disposed on-site. 

Option 4.5.12 Construct Storage Tanks for STP Effluent Only 

A. Option Components and Basis of Conceptual Design 

Storage - The volume of storage required for this option is a function of the incoming 
effluent flow rate and the required holding time. Assuming these tanks would be used 
on a routine basis (rather than for "upsets" or spill collection) and that any tank must 
be batch-sampled rather than continuously-sampled, the tanks would be sized by 
computing the product of inflow and holding time. A reasonable turnaround time for 
Segment 5 analytes which include organics, metals and radionuclides is 21 days. Using 
a design flow of 0.15 million gallons per day (MGD) and a contingency factor of 25 
percent, a storage volume of 4 million gallons would be required. Four one-million- 
gallon tanks (each sized at 80 feet diameter and 28 feet tall) would occupy at least 1 acre 
of land. 

12 
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Pumps - A pump station rated at 250 gpm would be required to keep pace with the 
rate of STP effluent discharge and to deliver the discharge to  the tanks. 

B. Conceptual Cost Estimate 

Tanks @ $l/gallon 
Pump station @ $50,000 each 

C. Comparative Analysis Criteria 

c. 1 

c.2 

c.3 

c.4 

$4,000,000 
50,000 

$4,050,000 

Risk Reduction 

Reducing or eliminating STP effluent discharges from the B-series pond system 
would reduce nutrient loadings which routinely cause algae blooms in the 
ponds. Discharges from the tanks could be sent directly to Segment 4 following 
sampling. 

Potential STP effluent upsets would be independently contained and would not 
impact routine stormwater management operations; 

Funding and Schedule Constraints 

This option’s use of four tanks would allow it to be implemented over a period 
of time. Each tank could come on-line at different times. 

Cost-effectiveness 

There would be a high cost to this option without substantial justification. 
High operations and maintenance costs would be incurred for repairing, 
cleaning, disinfecting, inspecting and operating these tanks. 

Versatility 

These tanks would need to be dedicated to STP effluent and would not be 
available for stormwater-related spill control (in order to  avoid commingling of 
clean effluents with contaminated stormwater) and thus the option would have 
limited versatility. 

13 
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C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 
I 

Soil disturbance would occur during site preparation for tank construction. 
Maintenance activities would include periodic disposal of accumulated sediment 
in the tanks. 

Treatment Options 

Option 4.6.1 Construct Mobile Treatment Units for Multi-pond Use 

A. Option Components and Basis of Conceptual Design 

Mobile treatment units would be utilized as needed to address stormwater (or spills in 
spill containment ponds) which does not meet water quality standards for discharge or 
transfer. 

Pumps - Two to three portable/submersible pumps of varying sizes (15/50/100 gpm) 
would be required for pond pumping. 

Piping - Approximately 200 to 300 feet of flexible piping would be needed to transfer 
water to  mobile unit from the pond@) and to the discharge point from the mobile unit. 

Treatment Units - Single or multiple mobile units would be necessary for processes 
including pretreatment and multi-stage treatment depending on constituents and 
volumes to be treated. A rented mobile treatment unit used at RFP may not be able 
to be costeffectively decontaminated and used elsewhere. The purchase cost is 
therefore a consideration of this option. 

Power Source - 220 volt wiring or a generator would be required. 
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B. Conceptual Cost Estimate 

Rental of a 15-gpm multi-stage (e.g., ion $750 to 
exchange/GAC/precipitation) system with operator IOOO/day 

Purchase of a mobile 15-gpm multi-stage 
exchange/GAC/precipitation) system with operator 150,000 

Total Costs are dependent on the 
duration of treatment operations. 

Pumps and piping 20.000 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

Minor risk reduction is expected from this option because it is unlikely that 
treatment could reduce contaminants of concern (COCs) to significantly lower 
levels than the capabilities of the current technology and facilities. However, 
mobile treatment unit(s) offer the most strategic method for addressing COCs 
at problem areas when detected. This option may also reduce risk associated 
with slug discharges resulting from spills. 

C.2 Funding and Schedule Constraints 

Renting a few portable treatment systems would minimize capital construction 
costs. Construction/Assembly of the system could involve a long lead time 
because of the uniqueness of the system and the small number of contractors 
with this type of design/construction expertise. 

C.3 Cost-effectiveness 

Mobile treatment units could allow treatment of multiple sources with one unit, 
thereby resulting in higher cost effectiveness over using individual systems for 
each source. Mobile treatment systems could also contracted from suppliers of 
such services which would be economical. Cost-effectiveness would nonetheless 
be low, however, due to the low COC levels. Cost-effectiveness would be 
further reduced if a variety of portable systems are required to ensure treatment 
for an acceptable range of COCs. Another reduction in cost-effectiveness would 
occur if numerous systems are required to treat a single source if portable 
systems are purchased for stand-by use, or if extensive influent storage is 
required. 

15 
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It is possible that if a mobile treatment unit is used to treat a highly- 
contaminated volume of water, the unit could not be decontaminated to an 
acceptable level for use by the contractor elsewhere and would need to be 
purchased. 

C.4 Versatility 

This option would be extremely versatile because multiple sources could be 
addressed with a single system. Multiple stage systems would be most versatile 
because they would be applicable to a wide range of COCs. Treatment could 
also be contracted on an as-needed basis. 

C.5 OU Interactions 

This option is independent of all known OU actions. 

C.6 Waste Generation 

Depending on the treatment type implemented, filter cake or  spent medias may 
be classified as low-level wastes. Waste volumes would be minor because of low 
constituent levels. 

Option 4.6.2 Construct Individual Treatment Facilities at Each Pond 

A. Option Components and Basis of Conceptual Design 

Storage - 1000 to 2000 gallons of influent storage (equalization) would be required at 
each treatment facility. 

Piping - To transfer water to the treatment system from influent storage and to the 
discharge point from treatment system, approximately 1000 total feet of piping would 
be required. 

Pump Stations - Pumps and controls would be required at each pond with 
approximately 100 gpm capacity each. A 100-gpm pumping rate would be consistent 
with the expected treatment rate. 

Treatment Systems - Multi-stage treatment facilities would be housed in a completely 
enclosed structure. Facilities could be shared by 2 to 3 ponds, depending on locations, 
to reduce costs. 

16 
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Power Source - 220-volt wiring or a generator would be required. 

B. Conceptual Cost Estimate 

4-5 Storage facilities @ $20,000 each 
Piping @ $30/foot 
Pumps @ $7O,OOO/cfs or $20,000 each 
4-5 Treatment facilities @ $5M-$10M each 

Annual operation and maintenance costs 

C. Comparative Analysis Criteria 

$100,000 
30,000 

100,000 
3 5,000,000 

$35,230,000 

$250,000 

C.l Risk Reduction 

Only minor risk reduction is expected because it is unlikely that treatment 
could reduce COCs to significantly lower levels than the capabilities of the 
current technology and facilities. This option may reduce risk associated with 
slug discharges resulting from spills. Individual treatment systems will allow for 
optimum design capacity and technology. 

C.2 Funding and Schedule Constraints 

Individual treatment systems would be relatively expensive with total costs for 
all required facilities ranging from $5-50 million and would stretch the 5-year 
time frame due to construction requirements. 

C.3 Cost-effectiveness 

Placement of individual systems near sources would be cost-effective with 
respect to piping and pumping costs. Cost-effectiveness would be low, however, 
because the already low COC levels are not likely to be greatly reduced. Cost- 
effectiveness would be further reduced if extensive influent storage is required. 
Individual permanent systems would also be relatively expensive when 
compared to a mobile treatment unit. 

17 
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OU 2 Treatment 
Facility 

OU 4 Treatment 
Facility 

374 Evaporator 

Versatility 

45 gpm, 24 hrs./day, neutralization, 
330 daydyr. precip./co-precip., 

sedimentation, 
microfiltration, GAC 

straining, evaporation 
(VC and flash evap.) 

evaporation 

51,000 gd/day, 150 - 
365 daydyr. 

None decontamination, 

Versatility would be less than for mobile rented (or purchased) treatment units 
because those units could be requested for a specific treatment need following 
sampling. 

OU Interactions 

This option is independent of all known OU actions. 

Waste Generation 

Depending on the treatment type implemented, filter cake or spent medias 
could be classified as low-level wastes. Waste volumes .would be relatively 
minor because of low constituent levels. 

Use Existing OU Treatment Facilities 

A. Option Components and Basis of Conceptual Design 

Treatment Systems - This option would utilize treatment systems currently available 
at the RFP including: OU 1, OU 2 and OU 4 treatment facilities. 

In addition to OU treatment facilities, the 374 Evaporator was also evaluated for 
available capacity and potential use. The following table shows the characteristics of 
the existing OU treatment facilities and the 374 Evaporator: 

Facility I Available Capacity I Technology I Influent Storage 

15,000 gal. 

10,000 gal. 

1,380,000 gal. 

850,000 gal. 
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Piping - 20,000 feet of piping would be required to transfer pond water to treatment 
systems for maximum versatility. 

Pump Stations - Pumps and controls are required at each pond with approximately 100- 
gpm capacity each. 

Tank Trucks -.Tanker truck(s) to haul source water to treatment systems could be a 
viable alternative to pipe systems. 

B. Conceptual Cost Estimate 

Piping @ $30/foot 
Pump stations @ $70,OOO/cfs 
Treatment systeins 
Tank trucks @ $IOO,OOO/truck 

0 
C. Comparative Analysis Criteria 

C.l Risk Reduction 

$300,000 
160,000 

0 
200.000 

$360,000460,000 

This option would likely result in minor risk reduction because it is unlikely 
that treatment could reduce COCs to significantly lower levels. This option 
could reduce risk of slug discharges resulting from spills. Existing treatment 
facilities would reduce risks associated with COCs for which there is on-site 
treatment technology with available capacity. 

Coordination of treatment of new influent sources with the influent source that 
existing facilities were originally designed to treat would not necessarily reduce 
overall site risks. 

C.2 Funding and Schedule Constraints 

Funding would not be a major issue for this option because only operational 
and maintenance (O&M) costs would increase. O&M cost data for existing 
facilities is not available for evaluation, but it is likely that incremental O&M 
costs would be minimal. 
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Use of existinp: systems makes the treatment component of 
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his 013 1 -  ion cost- 
effective. The piping needed to convey water from-the ponds to th; treatment 
facilities and additional influent storage are the most costly components of this 
option. Trucking water to be treated could be a more cost-effective approach. 

Versatility 

This option is versatile because it expands capabilities of existing systems to 
include treatment of additional sources. 

OU Interactions 

This option may impact OU planning efforts by utilizing the remaining 
capacity at existing facilities. This option would require changes to the ROD. 

Waste Generation 0 
Waste volumes such as filter cakes and spent media would be increased with 
increased treatment rates. Wastes generated from new sources would be additive 
to current wastes and, therefore, classified similarly to  low-level wastes. 

Option 4.6.8 Expand Existing O U  Treatment Facilities 

A. Option Components and Basis of Conceptual Design 

This option contains the same basic components which were required for Option 4.6.7, 
including expansion of existing treatment facilities. 

Treatment Systems - OU facilities with potential for expansion include OU 1 (expand 
by 30 gpm), OU 2 (expand by 20 gpm) arid OU 4. Additionally, the 374 Evaporator 
(expand by 10 to 15 gpm) which is located out of the OUs was evaluated for expansion. 

B. Conceptual Cost Estimate 

Discussions with RFP treatment personnel indicate that it would require significant 
capital costs to expand most existing treatment facilities. Costs to expand buildings 
housing treatment equipment may be particularly costly. Expansion costs are wide- 
ranging depending on technologies expanded or added to existing OUs. Such costs are 
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estimated in the range of $100,000 to add additional ion exchange or GAC units to $20 
million to add new technologies in expanded buildings. 

Expansion of the 374 Evaporator facility from 32 gpm to 45 gpm would cost 
approximately $22 million. 

All expansion costs would be additive to costs summarized in Option 4.6.7 which 
would be required to distribute pond water to existing OU treatment facilities. 

C. Comparative Analysis Criteria 

c. 1 

c . 2  

c.3 

c.4 

Risk Reduction 

Minor risk reduction is expected because it is unlikely that treatment could 
reduce COCs to significantly lower levels. This option could reduce risk 
associated with slug discharges resulting from spills. Existing treatment facilities 
would reduce risks associated with COCs for which there is on-site treatment 
technology that could be expanded. 

Coordination of treatment of new influent sources with the influent sources 
that existing facilities were originally designed to treat might not reduce overall 
site risks. 

Funding and Schedule Constraints 

Expansion of the A-4 tent facility to include new treatment technologies (i.e., 
radionuclide removal) would provide a versatile and strategically located facility. 

Cost-effectiveness 

Expansion of existing facilities, where possible, would be most cost-effective 
than constructing new facilities. Costs to transfer wastes to existing facilities 
would not be prohibitive. 

Versatility 

This option would be versatile because it expands capabilities of existing systems 
to include treatment of additional sources and allows centralized treatment for 
multiple source streams. 
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C.5 OU Interactions 

This option would require changes to the ROD. 

C.6 Waste Generation 

Waste volumes such as filter cakes and spent media would be increased with 
increased treatment. Wastes generated from new sources would be additive to 
current wastes and, therefore, classified as low-level waste. 

Option 4.6.9 Consolidate Treatment Facilities at Pond A 4  for Use by Entire Pond System 

A. Option Components and Basis of Conceptual Design 

Treatment Systems - This option would use the existing A 4  system including filter 
bags and GACs. The A 4  system currently contains a fully available capacity of 
approximately 1.7 MGD for organics treatment. This capacity could potentially be 
expanded. 

At a minimum, radionuclides and metals treatment should be added to Ad’s treatment 
capabilities. 

Piping - Approximately 10,500 feet of piping would be required to collect pond water 
at Pond A 4  facilities. 

Pump Stations - Pumps and controls at each pond with approximately 100 gpm 
capacity would be required. 

Influent Storage - A relatively large influent storage tank with an approximate 1 MGD 
capacity would be necessary to fully utilize the A 4  treatment facility. 

B. Conceptual Cost Estimate 

Storage facility $ 250,000 
Piping @I $30/foot 315,000 
Pump stations @ $70,OOO/cfs 160,000 

$2,725,000 
Treatment facility expansion 2.000.000 

Operation and maintenance costs $ 250,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Risks associated with slug discharges resulting from spills could be reduced. A 
comprehensive and strategically located treatment facility with expanded 
treatment capacity could provide effective risk reduction. 

C.2 Funding and Scheduling Constraints 

A single, large treatment system could be prohibitively expensive; however, 1 

because the existing A 4  organics treatment system could be expanded for multi- 
stage treatment it would reduce capital costs. 

C.3 Cost-effectiveness 

A single, large system at Pond A 4  would reduce piping and pumping costs. 
Use of A-4 facilities would offer a convenient, centrally located treatment 
system at which there would be no conflicting treatment objectives other'than 
treating pond water. Also, there is significant capacity (1.7 MGD) currently 
available at A-4. 

C.4 Versatility 

A single system designed to treat multiple sources would be inherently versatile. 
Simultaneous treatment of multiple sources could be difficult. 

C.5 OU Interactions 

This option would be independent of all known O U  actions. 

C.6 Waste Generation 

Wastes generated from new sources would be similar to wastes previously 
generated by the system. Upgrades to the existing system to expand treatment 
capabilities would generate different types of wastes (e.g., metals sludge, 
radionuclides, etc.). 
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L 

Alternative Water Transfer Options 

Option 4.7.1.1 Recycle STP Effluent for On-site Industrial Use 

A. Option Components and Basis of Conceptual Design 

D R A F T  

Pumping - Two pumping stations would be required for this option. One pumping 
station of approximately 200 gpm would be required to transfer STP effluent from 
surface storage to the recycle system surge tank. A second pump station of 
approximately 100 gpm would pump water out of the surge tank, through backflow 
preventers, and into the industrial water system against an existing head of 
approximately 50 feet. 

Piping - Approximately 4000 feet of 8-inch diameter piping would be required to  
transfer water to the surge tank. This pipeline could be surface layed, or buried, 
depending on the design life of the system and type of pipe material selected. 

Storage - Storage facilities would be required for this option for STP effluent prior to 
recycling efforts. Additional water storage required for this option would include a 
surge tank estimated at a 100,000-gallon capacity, located adjacent to and connected to 
the plant’s industrial water supply header. 

Treatment - STP effluent meeting Segment 5 criteria and other benchmarks identified 
in Table 3-1 would require no treatment other than suspended solids removal prior to 
its use as non-potable industrial water. This would be accomplished by a Cstage, multi- 
media filter located just after the first pump station, and sized at 200 gpm. 

Controls - Automatic/Manual controls would be required to prevent overfilling of the 
surge tank. Manual operation of the system would be required to protect pumping 
equipment and monitor effluent storage levels and filter performance. 

B. Conceptual Cost Estimate 

Construction 
Operations and maintenance/year 

$1,500,000 
200.000 

$1,700,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Health-based reductions in risk would be nominal. STP effluents under this 
option would already meet Segment 5 water quality criteria, and no additional 
treatment (other than sediment filtration) would be employed. Minor risk 
reduction would be possible through reduced downstream discharges. A 
minimal reduction could occur in pond storage levels, thereby reducing dam 
failure risks. 

C.2 Funding and Schedule Constraints 

This option would have minor cost and schedule constraints due to its relatively 
low cost, use of standard construction techniques and use of accepted 
technology. 

C.3 Cost-effectiveness 

This option would be a cost-effective approach to reducing downstream 
discharges and dam safety concerns and would also provide cost savings through 
decreased raw water purchases. However, the demand for recycled water for 
industrial use would likely decrease as industrial operations are phased out. 

C.4 Versatility 

Due to the availability of other recycle sources (from the 374 Evaporators) and 
the limited usage of raw water, this option cannot accomplish the total recycle 
of STP effluent. The maximum available raw water demand at RFP would be 
approximately 17 MG/yr, whereas the STP effluent volume would be 
approximately 55 MG/yr. STP effluent not being recycled would be discharged 
off-site according to current practices. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 
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C.6 Waste Generation 

This option would generate a small volume of waste in the form of used filter 
media and backflush waters from the multi-media filter. Estimated volumes 
would be approximately 5 cubic yards of low-hazard granular filter material 
(sand, grit, etc.) and 800-1000 gallons of non-toxic backwash water annually. 

Option 4.7.1.2 Recycle Pond Water to RFP Industrial Water Supply 

A. Option Components and Basis of Conceptual Design 

The components and basis of design for this option are identical to those for recycling 
STP discharges (Option 4.7.1.1). Any surface water for which recycling is proposed, 
would require a pump station and filter at the water source location, piping, surge tank 
and controls. 

B. Conceptual Cost Estimate 

A-3, A 4  or R5 recycling 
Recycling facilities $2,800,000 

$3,000,000 
Operations and maintenance 200.000 

Recycling facilities . $1,100,000 
Operations and maintenance 200.000 

C-2 recycling 

$1,300,000 

C. Comparative Analysis Criteria 

C. 1 Risk. Reduction 

This option has the same risk reduction potential as Option 4.7.1.1, with the 
following addition: ' 

Average annual stormwater runoff collected and discharged at RFP is 
approximately 120 million gallons (MG). Runoff is divided between 
drainages as follows: A-series - 55 MG, B-series - 45 MG, C-series - 20 
MG. With an estimated industrial usage of 17 mg per year, no drainage 
could routinely achieve zero discharge, although during drier years, zero 
discharge of Pond C-2 would be achievable. 
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Option 4.7.1.4 Directly Spray Evaporate Pond Water (Aerosol Spray Method) On-site 

A. 

B. 

C. 

Option Components and Basis of Conceptual Design 

Storage - This option assumes that storage facilities would be the existing surface water 
impoundments. 

Piping - Piping to supply water to the spray heads would use dinch diameter 
aluminum or high-density polyethylene pipe. A 6-inch centrifugal pump would supply 
approximately 1200 linear feet of pipe with spray heads at 30- to 40-fOOt intervals. 

Pumps - Either diesel-powered or electric-powered pumps capable of delivering 200-gpm 
flow rates and 30-35 psi pressure would be required for an aerosol spray system. 

Spray Heads - Spray heads would be high-volume, riser-type atomizing spray, in order 
to maximize the volume of water evaporated. 

System Layout - The system would spray water over the pond from which it came. 
Piping with spray heads could be located adjacent to the pond, or designed to float in 
the pond. Edge-located piping would be easier to install, maintain and operate. 

Controls - Spray systems would be manually operated (start and stop) to ensure they 
are not operated in weather conditions which are not suitable for evaporation. 

Conceptual Cost Estimate 

Construction cost is estimated at $300,000 to $400,000 per pond. Utilizing 4 ponds 
will result in a total cost of $1,200,000 to $1,600,000. 

O&M costs are estimated at $30,000 to $40,000 annually using plant site staff. 

Comparative Analysis Criteria 

C.l Risk Reduction 

Health-based reductions in risk would not be expected for water meeting 
Segment 5 standards. Spray evaporation operations would reduce or eliminate 
transfers between nondischarging ponds. Reduced pond storage levels would 
also improve dam safety. 
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c.2 

c.3 

c.4 

c .5  

C.6 

Funding and Schedule Constraints 

This option would have no cost or schedule constraints due.to its low cost, low 
level of technology and ease of installation. 

Cost-effectiveness 

This option would not be a cost&ective method of reducing downstream 
discharges from stormwater ponds, and would only be cost-effective for small- 
volume ponds (i.e., spill control ponds) for which lowered pond levels may 
prevent the need to discharge or transfer from these ponds. 

Versatility 

Spray evaporation systems could be installed and operated at any pond meeting' 
the required water quality criteria. Each spray head would be capable of 
evaporating 100 to 150 gallons per day (gpd) on an average basis. Limitations 
due to climatic conditions would result in seasonal operations (approximately 
April-October) and a need to store water prior to evaporation. A typical system 
comprising 40 heads and operated 180 days per year could evaporate 
approximately 900,000 gallons annually. 

OU Interactions 

This option interacts with planning and management aspects of OUs 5, 6 and 
7, but does not preclude any actions to be taken during characterization or 
remediation of those OUs. 

Waste Generation 

No wastes would be generated by this option. 

Option 4.7.1.5 Mechanically Evaporate Pond Water (Evaporative Coolers) On-site 

A. Option Components and Basis of Conceptual Design 

Pumping - Either diesel or electric-powered pumps would be required to pump water 
from storage to a new evaporator. 

28 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

Evaporator Design - Mechanical evaporators would require heat inputs to promote 
evaporation. An evaporator capable of evaporating 10 MG/year (a typical size) would 
require a dependable source of energy in the form of waste heat, electrical energy, or 
other sources of power. System components would typically include pumping and feed 
controls, heat exchangers, heating elements, controls, recirculation piping, pre-filtration 
equipment and corrosion protection features. 

B. Conceptual Cost Estimate 

A 10 MG/year evaporator is conceptually estimated at $20-25 million, based on 
previously prepared estimates and industry guidelines. 

O&M costs are estimated at $400-500 thousand per year using plant site staff. 

C. Comparative Analysis Criteria 

c.1 

c.2 

c .3  

Risk Reduction 

The risk reduction potential for mechanical evaporation would be minimal. 
Evaporated water would meet Segment 5 water quality criteria and other 
benchmarks identified in Table 3-1 prior to evaporation. 

Funding and Schedule Constraints 

The high level of funding required for this option, the large scale of 
construction effort involved, and the expected permitting requirements for this 
option all impose significant schedule constraints on this option. An estimated 
completion schedule is 3 to 5 years. 

Cost-eff ectiveness 

Mechanical evaporation of water meeting Table 3-1 benchmarks would not be 
cost-effective and would not represent a reasonable reduction in risk for the 
money spent. 
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C.4 Versatility 

Mechanical evaporators are large facilities that would require a high level of 
operational control to ensure they are functioning properly, cannot be relocated, 
and cannot be expanded beyond design capacity. Their versatility in addressing 
changing water management needs would be low. These evaporators could not 
be used for contaminated water. 

C.5 OU Interactions 

This option wold be independent of all known OU actions. 

C.6 Waste Generation 

Waste generated from operations (in the form of concentrates or sludges) or 
cleaning could be regulated and difficult to dispose or store. 

Option 4.7.1.8 Transfer Interior Ponds to Pond A-3 to Maintain Spill Control Capacity 

A. Option Components and Basis of Conceptual Design 

This option transfers water meeting imposed water quality control criteria from interior 
spill control ponds to Pond A-3 for eventual discharge. 

Pumping - A portable pump station of approximately 500 gpm would be required to 
transfer water from Pond A-2 to Pond A-3. Due to lack of electrical power 
availability, this pump would operate on gasoline or diesel fuel. 

Piping - Transfer piping consisting of approximately 300 additional feet of &inch 
diameter high density polyethylene (HDPE) pipe would be required to create a 
discharge point to Pond A-3. 

B. Conceptual Cost Estimate 

Pump station 
Valving 
Piping 

$40,000 
1,000 
1.000 

$42,000 
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C. Comparative Analysis Criteria 

c. 1 

c.2 

c.3 

c.4 

c.5 

C.6 

Risk Reduction 

Transferring water that meets benchmarks identified in Table 3-1 would present 
no significant risk to human health and the environment. 

Funding and Schedule Constraints \ 

Due to its low cost, there would be no cost,or schedule constraints for this 
option. 

Cost-effectiveness 

This option is a cost-effective method of maximizing available spill control 
capacity, thereby providing maximum protection to downstream waters. 

Versatility 

The pipeline used for this .option could also be used to transfer water which 
requires treatment. 

OU Interactions 

This option has no OU interactions. 

Waste Generation 

No wastes would be generated by this option. 
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Option 4.7.2.9 Discharge Stormwater Ponds to Segment 4 

A. Option Components and Basis of Conceptual Design 

This option focuses on reduction of sampling efforts by discharging directly from ponds 
which meet Segment 4 standards and other benchmarks identified in Table 3-2 to 
downstream receiving waters. 

Piping - Surface-laid piping necessary to discharge Ponds A4, E 5  and C-2 to Segment 
4 currently exists. Additional surface piping would be installed from Pond A-3 to a 
connection with the A 4  discharge piping north of Pond Ad. 

Pumps - Pumps currently exist at Pond A4,  B-5 and C-2 for use in transfer or discharge 
operations. An additional pump would be installed at Pond A-3. 

B. Conceptual Cost Estimate 

Piping (A-3) at $30/foot (1000’) 
Pump at A-3 

$30,000 
25.000 

$55,000 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

Ponds A-4 and C-2 are currently discharged to Segment 4 in accordance with 
Segment 4 standards. Under current operational management, Ponds B-5 and 
A-3 would be monitored for a limited suite of indicator parameters (consistent 
with Segment 5 Standards) prior to transfer to Pond A 4  and discharge. 
Monitoring of these ponds for Segment 4 Standards and other Table 3-2 
benchmarks, as required for discharges, is a more stringent requirement than 
currently exists. More stringent monitoring requirements are presumably more 
protective and thus represent a reduction in risk compared to current 
conditions. 

C.2 Funding and Schedule Constraints 

This option has no cost or schedule constraints due to its low cost, high use of 
existing facilities and ease of installation. 

C. 3 Cost-effectiveness 
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This option is a cost-effective method of managing stormwater discharges. 
Redundant sampling of Ponds A-3 and B-5 prior to transfer to Pond A-4 (which 
is in turn sampled prior to discharge) is eliminated in favor of a single, more 
stringent sampling event at Ponds A-3 and B-5. Operational costs would also 
be reduced by not handling A-3 and B-5 water a second time in Pond A-4. 

C.4 Versatility 

This option would provide greater versatility and flexibility than the current 
operational system. By discharging Ponds B-5 and A-3 directly to  Segment 4, 
Pond A-4 would receive only a limited amount of routine inflow, making it 
available for non-routine storage of high flows resulting from spring runoff or 
large storm events. This pond would also be available to accept transfers 'of 
water from Ponds A-3, B-5 and C-2 that do not meet discharge standards, and 
would provide a central storage location that is adjacent to the existing A 4  
treatment facilities. 

C.5 OU Interactions 

This option would maintain current capabilities to capture, store and monitor 
discharges and runoff from upstream OUs prior to off-site discharge. This 
option also would improve the operational flexibility of the ponds for dealing 
with future OU 5 and OU 6 remediation efforts. and is consistent with expected 
final actions for water control and water management during cleanup 
operations. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Option 4.7.2.10 Pipe Water from Pond C-2 to Walnut Creek in On-Site Pipeline 

A. Option Components and Basis of Conceptual Design 

This option utilizes the existing transfer piping between C-2 and the Walnut Creek 
drainages-to eliminate discharges to the Standley Lake basin. 

Pumping - A permanent pump station of approximately 500 gpm would be required 
to transfer water from Pond C-2 directly to the Walnut Creek drainage below Pond A- 
4 or B-5. Due to lack of electrical power availability, this pump station would operate 
on gasoline or diesel fuel. 

Piping - Transfer piping consisting of 8-inch diameter high density polyethylene 
(HDPE) pipe which currently exists between Pond C-2 and Ponds B-5 and A-4. A tee, 
two gate valves and approximately 300 additional feet of pipe would be required to 
create a discharge point below Pond A 4  or B-5. 

B. Conceptual Cost Estimate 

Pump station 
Valving 
Piping 

$80,000 
10,000 
1.000 

$9 1,000 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

Transferring water that meets benchmarks identified in Table 3-1 would present 
no significant risk to human health and the environment and would eliminate 
a perceived risk from residents in the Standley Lake basin. 

C.2 Funding and Schedule Constraints 

There would be no cost or schedule constraints for this option. 

C.3 Cost-effectiveness 

This option is a cost-effective method of reducing Pond C-2 discharges to 
Woman Creek and Standley Lake. This option cannot assure that Pond C-2 
would not overtop during a flood event since runoff volume from an extreme 
event could exceed the storage capacity of C-2. 

C.4 Versatility , 

The pipeline used for this option could also be used to transfer water to Pond 
B-5, Pond A 4  or directly to the Broomfield Diversion Ditch. 

C.5 OU Interactions 

This option would transfer water from the jurisdiction of OU 5 (Woman 
Creek) to the jurisdiction of OU 6 (Walnut Creek), but could be discontinued 
at any time and would not impact actions or planning efforts for these OUs 
under the Interagency Agreement (IAG). 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Monitoring Options 

Option 4.8.3 Monitor Influent Streams 

A. Basis of Conceptual Monitoring Plan 

Influent stream water would be sampled and analyzed for the water quality parameters 
that are currently monitored at RFP during a predischarge sampling event with 
Colorado Department of Health (CDH). These parameters include gross alpha, gross 
beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. 

Influent streams would also be monitored in real-time for flow and indicator parameters 
(pH, temperature, conductivity) using instrumented flumes, weirs and water quality 
probes. 

Samples would be taken monthly on each of the three RFP drainages. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

36 samples per year 

$2500 
300 

$2800 per sample 
$100,800 

C. Comparative Analysis Criteria 

C.l Risk Reduction 

No risk reduction associated with potential chemical exposure would be 
achieved by this option. Influent stream monitoring does not provide earlier 
detection capabilities than monitoring pond water directly due to the fact real- 
time analytical methods are unavailable for chemical constituents of concern at 
the low. detection limits required. Monitoring of indicator parameters could 
provide early indication of potential water quality problems. 

: C.2 Funding and Schedule Constraints 

a There would be no funding or schedule constraints associated with this option. 

36 



D R A F T  D R A F T  D R A F T  D R A F T  D R A F T  

c.3 

c.4 

c.5 

C.6 

Option 4.8.4 

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

Cost-effectiveness 

Flow monitoring would promote efficient and cost effective pond water 
management by maximizing the planning time for pond water transfer or 
discharge operations. Monitoring of indicator parameters would be a cost- 
effective method for early identification of potential water quality problems. 

Versatility 

This option would provide versatility by monitoring a large number of water 
quality parameters and would allow time for remedial action prior to transfer 
or release. 

OU Interactions 

This option would be independent of all known OU actions. 

Waste Generation 

No waste would be generated by this option. 

Monitor Ponds 

A. Basis of Conceptual Monitoring Plan 

Pond water would be sampled and analyzed at regular intervals (monthly, quarterly, 
or annually) for COCs and Segment 5 analytes to demonstrate compliance with the 
ambient water quality requirements of Table 3-1. Pond volumes, dam piezome\eers, and 
indicator parameters (pH, temperature, conductivity) would be monitored in real time 
to assist operational management and stay apprized of changing conditions. 

Sampling efforts for this option include radionuclide-specific analysis for plutonium, 
americium and uranium which results in higher analytical costs. 

Ponds A-1, A-2, B-1 and B-2 would be sampled quarterly. Ponds A-3, A 4  and B-5 and 
the Landfill Pond will be sampled monthly. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 0 - 
64 samples per year 

$4000 
- 300 

$4300 per sample 
$275,200 
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C. Comparative Analysis Criteria 

C.l Risk Reduction 

This option would ensure that contaminants in ponds that are not transferred 
or.discharged would be detected and remedial actions could be implemented as 
needed. Pond volume and dam piezometer monitoring would ensure dam safety 
considerations are accounted for and uncontrolled discharges would not occur. 
This option would be protective of human health and environment and would 
promote compliance with the numeric water quality criteria adopted for this 
Interim MeasuredInterim Remedial Action (IWIRA) Decision Document. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. . 

C.3 Cost-effectiveness 

Cost effectiveness is a. function of the frequency of routine water quality 
monitoring compared to the frequency with which operational monitoring is 
conducted. Monthly or quarterly monitoring at ponds which are also 
monitored at a similar frequency for operational reasons is redundant and not 
cost effective. Quarterly or annual monitoring of non-discharging ponds would 
be cost effective in determining compliance with ambient water quality criteria. 
Frequent volume and piezometer monitoring would be very cost-effective 
compared to the potential impacts from a dam failure. 

C.4 Versatility 

This option would provide versatility by monitoring different ponds at different 
frequencies depending on the frequency in which a particular pond undergoes 
monitoring for operational purposes. 

C.5 OU Interactions 

This option would be independent of all known OU actions. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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Option 4.8.5 Monitor Transfers 

A. Basis of Conceptual Monitoring Plan 

Ambient pond water quality would be sampled and analyzed prior to  transfer 
operations for the parameters that are currently monitored at RFP during a pre- 
discharge sampling event with CDH. These parameters would include gross alpha, 
gross beta, ammonia, nitrate/nitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical 
results would be compared against Segment 5 criteria and other benchmarks identified 
in Table 3-1. During transfers, flows and indicator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conditions. 

0 B. Conceptual Cost 'Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

12 samples per year 
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C. Comparative Analysis Criteria 

, c.1 

c.2 

c.3 

c .4  

c .5  

C.6 

Risk Reduction 

This option would ensure that contaminants that are both regulated and of 
particular concern would be detected in time to take remedial action prior to 
transfer to other ponds. This option would be protective of human health and 
the environment and -would promote compliance with the numeric water 
quality criteria adopted for this IM/IRA Decision Document. 

Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. 

Cost-effectiveness 

This option would be a cost-effective method of determining compliance with 
benchmarks compared to monitoring for 
which have never been detected in RFP waters. 

Segment 5 parameters, many of 

Versatility 

This option would provide versatility by monitoring a large suite of parameters 
prior to transfers and only indicator parameters (which would allow early 
detection of water quality problems) during transfers. 

OU Interactions 

This option would be independent of known OU actions. 

Waste Generation 

No wastes would be generated by this option. 

40 



D R A F T  D R A F T  D R A F T  D R A F T  

APPENDIX F 
DESCRIPTIONS OF RETAINED OPTIONS 

(Continued) 

Option 4.8.6 Monitor Discharges 

A. Basis of Conceptual Monitoring Plan 

Ambient pond water quality would be sampled and analyzed prior to discharge 
operations for the parameters that are currently monitored at RFP during a pre- 
discharge sampling event with CDH. These parameters would include gross alpha, 
gross beta, ammonia, nitratelnitrite, sulfate, sulfide, TDS, TSS, bicarbonate/ carbonate, 
chloride, fluoride, semi-volatile organics, volatile organics, cyanide, HSL metals, triazine 
herbicides, organochlorine herbicides, and organophosphorus pesticides. Analytical 
results would be compared against Segment 4 criteria and other benchmarks identified 
in Table 3-2. During discharges, flows and indicator parameters (pH, temperature, 
conductivity) would be monitored in real time to assist operational management and 
provide early warning of changing water quality conditions. Whole Effluent Toxicity 
Tests (WET) would also be conducted on discharged water as a check on overall water 
quality (toxicity), and to comply with current Federal Facilities Compliance Agreement 
(FFCA) requirements. 

B. Conceptual Cost Estimate 

Laboratory Analytical Costs 
Field (Sampling) Costs 

18 samples per year 

Laboratory Analytical Costs: 
for Ca'odaphnia sp. 
fathead minnows 
field (Sampling) costs 

18 samples per year 

C. Comparative Analysis Criteria 

C.l Risk Reduction 
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This monitoring option would ensure that contaminants are detected in time to 
t&e remedial. action prior to downstream discharge, and would achieve 
regulatory compliance. Biomonitoring would provide an assessment of overall 
water quality, but would be insufficient to determine compliance with chemical- 
specific numerical standards and overall risk to downstream water. 

C.2 Funding and Schedule Constraints 

There would be no funding or schedule constraints associated with this option. 

C.3 Cost-effectiveness 

This option would be a cost-effective method of determining compliance with 
Segment 4 criteria compared to monitoring for glJ Segment 4 parameters, many 
of which have never been detected in RFP waters. 'Biomonitoring provides 
information on the overall toxicity and water quality at a minimal cost. 0 

C.4 a Versatility 

This option would provide versatility by monitoring a large suite of parameters 
prior to discharge and only indicator parameters (which would allow early 
detection of water quality problems) during discharge. 

C.5 OU Interactions 

This option would be independent of known OU actions. 

C.6 Waste Generation 

No wastes would be generated by this option. 
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APPENDIX G 
EVALUATION OF PERSONNEL EXPOSURE 

FROM PROPOSED ALTERNATIVES 

Evaluation of Risks to Personnel due to Inhalation 

August 3, 1992 EG&G Memorandum from R.S. Roberts to S.A. Pettis: Risks due to 
Spray Evaporation of B-2 Pond 

September 29, 1993 WWE Calculation Sheets on Estimated Air Emissions 

October 8,1993 EG&G Memorandum From R.M. Garren to G.V. Porter: Pond Water 
IM/IRA Air Emissions Evaluation 

Evaluation of Risks to Personnel due to Water Ingestion 
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EGCG ROCKY FLATS @* 
1NTEROFFlCE CORRESPONDENCE 

DATE: August 3, 1992 

To: 

FROM: 

S. A. Pettis, Surface Water, Bldg. 80, X8615 

R. S. Roberts, Remediation Programs, Bldg. 80, X8508 

SUBJECT: RISKS DUE TO THE SPRAY EVAPORATION OF 8-2 POND - RSR-016-92 

A risk analysis was performed to evaluate the potential human health risk due to the spray 
evaporation of the 8-2 pond. The results of this evaluation show that the carcinogenic risk due to 
this activity is 2.7E-10 and the Hazard Index is 4.5E-07. These values are well below the 
acceptable carcinogenic range of 1 E-04 to 1 E-06 and the acceptable Hazard.lndex of 1 .O. 

In order to calculate the above risks, it was assumed that an individual will live at the Rocky Flats 
Plant fence line for the next thirty years and that spray evaporation will continue for that period 
of time. This individual will be exposed to volatile organic compounds (VOC) that are volatilized 
from the spray head when water is sprayed over the 8-2 pond. The VOCs volatilized during spray 
evaporation are transported from the spray head to the hypothetical individual at the fence line. 
This exposure scenario was reviewed and approved by the Department of Energy (DOE) and the 
Colorado Department of Health (CDH). All assumptions used in this analysis are outlined in 
Attachment I. 

Attachment It shows the analytical results used in this risk analysis.. Methylene Chloride, 
Acetone, 1.2-Dichloroethene and Trichloroethene were evaluated in this risk assessment. J and B 
qualified data were assumed to be present at the reported value. 

If you have any questions or need support in presenting this information, please contact me. 

dmf 

Attachments: 
As Stated (2) 

cc: 
G M. Anderson 
M. B. Arndt 
R. C Flory 
D. S. Murray 
D. M.Smith 

EGBG ROCKY FLATS, INC., ROCKY FIATS PLANT, P.O. BOX 464. GOLDEN, COLORADO 804024464 (303) 966-7000 
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A )  Spray Evaporation Specifications 

Average Flowrate = 1000 gallons\minute 
Daily Exposure Duration = 10 hours\day 
Annual Exposure Duration = 125 days\year 
Duration of Spray Evaporation Activities = 30 years 

B ) Dispersion of 'Volatiles 

CHI\Q = (l\(Pl)(U)(SIGMA-Y)(SIGMA-2)) 

PI = 3.1416 
U = 4.7 meterskecond 
SIGMA-Y = 110 meters ' 

SIGMA-Z = 43 meters 
Distance to Individual = 1.6 kilometers 
Stability Class = D 

Assumptions were taken from the Plan For Pre- Of C- ' , dated 
February, 1992 

Assume 100% volatilization from water 

C) Inhalation of Volatilized Constituents 

ER = Emission Rate = Chemical Specific Value 
CHI\Q = Dispersion Value 
IR = Inhalation Rate = 0.83 mA3\hour 
DEF = Daily Exposure Frequency = 10 hours\day 
AEF = Annual Exposure Frequency = 125 days\year 
ED = Exposure Duration = 30 years 
BW = Body Weight = 70 kg 
AT =' Averaging Time = 70 Years (Carcinogens) 
AT = Averaging Time = 30 Years (Non-Carcinogens) 

Carcinogenic Risk = (Intake)(Slope Factor) 

Hazard Index = IntakeWeference Dose 

Slope Factors and Reference Doses used in this analysis were taken from the Integrated Risk 
Information System (IRIS) and the Health Effects Assessment Summary Tables (HEAST). The 
primary source was IRIS. Slope Factors and Reference Doses are current as of A30\92. 
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scad Contract: ------ 
Lsb Code: IlRS b 8 0 .  NO. -- SFlS No. : SUG No. : --- 

&3G- netrix: (.soil/water) ---- 
Samp 1 e wt /uo I : 5 Lab F i l e  I D :  >k4U65 

Leue 1 : Oow/med) LUW Date Heceiued: 06/23/93 
X tlors'ture: not dec .  - Date Rnalyrtd: 06/23/Y'i! 

Column: (psck/csp) L W  D i l u , t i o n  Factor: 1 

RRTION UNITS: 
CRS NO. LUflPOUNU or ug/Kg7------- P 

I 
1 74-87-3 
I 74-133-9 
I 75-01-4 
I 75-00-3 
I 75-09-2 
I 67-64-1 
I 75-15-0 
I 75-35-4 
I 75-34-3 
1 540-59-0 
I 67-66-3 
j 107-06-2 
I 7 6 - 9 3 - 3  

0 1  71-55-6 
I 56-25-5 
I 108-05-4 
I 75-27-4 
I 78-87-5 
I 10061-01-5 
1 79-01-6 
I 124-48-1 
I 79-00-5 
I 71-43-2 
I 10061-U2-6 
I 75-25-2 ' 

I 108-10-1 
I 591-78-6 
I 127-18-4 
I 79-34-5 
I 108-88-3 
I 108 -90 -7  
I 1UO-41-4 
I. 1 0 0 - 4 2 - 5  
I 1330-20-7 

.. 
..i . 
;1:2. 
i 

Ch loroma t heno 
Bromome t hane 
Uinyl Chloride 
Chloroethsne 
Rethylens Chloride 
Rcetone 
Carbon Disulfide 
1,l-Dichloroethens 
1, I-Uich loroet hane 
1,2-Uichloroethene (total) 
Chloroform 
lJ2-Dichloroethsne 
2-but anone 
l,l,l-Trichloroethsne 
Carbon Te t rachloride 
Uinyl  Rcetsts 
Bromodichloromathane 
1,2.-Dichloropropane 
c is-l,3-Dich loropropene 
T r  ichloroethone 
Oibromochloromsthane 
1,1,2-Trichloroethsne 
Benzene 
t r e n s - 1 J 3 - D i c h ~ o r o p r o p b n e  
Bromoform 
4-ne thyl-2-Pen tsnone 
2-Hexsnone 
Tetrachloroethsns 
1 , 1 , 2 , 2 - T a t r a c h l o r o e t h a n s  
70 1 uena 
Ch lorobentone 
Ethylbenzene 
Styrene  
Xylene (total 1 

I .  
I 10 
1 1 u  
I 10 
I 10 
I 11 
I 18 
I 5 
I 5 
I 5 
I 4 
I 5 
I 5 
I 1 0  
I 5 
I '  5 
I 10 
I ' 5  
I 5 
I 5 
I 4 
I 5 
I 5 
I .  5 
1 5 
I 5 
1 10 
I 10 
I 5 
I 5 
I 5 
I 5 
I 5 
I 5 
I 5 

I 
IU 
I U  
IU 
IU 
18 
I 
I U  
I U  
I U  
I J  
I U  
IU 
I U  
IU 
IU  
IU 
IU 
111 
I U  
1 3  
IU 
IU 
IU 
tu 
IU 
IU  
IU 
I U  
IU 
I U  
IU 
I U  
I U  
I U  

I 
I 
I 
I 
I 

. I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
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DATE: October 8, 1993 

TO: 

FROM: 

G. V. Porter, Surface Water Division, Bldg. T893A, X5661 

R. M. Garren, Air Quality Division, Bldg. 080, X8512 @%I 

SUBJECT: POND WATER IWIRA AIR EMISSIONS EVALUATION - RMG-013-93 

This correspondence accompanies the attached set of calculations used to evaluate potential air 
emissions from a list of proposed options provided by the Surface Water Division (SWD) for 
the Pond Water Management Interim Measuredlnterim Remedial Action (IMARA). The 
proposed options were evaluated to determine if an Air Pollutant Emission Notice (APEN) or 
permit application would be required for spray evaporation activities and the operation of 
propane and diesel-fired equipment. The options were outlined in a correspondence from 
Wright Water Engineers, Inc. dated September 29, 1993. The following is a summary of the 
evaluation: 

Evaluation of spray evaporation activities described in option 1 of the letter indicate 
that emissions are well below reportable levels and the impact on air quality is 
negligible. 

The diesel-fired pump mentioned in part B of option 1 will not require an APEN or 
permit application based on the actual hours of operation. In order to demonstrate 
compliance to the Colorado Department of Health (CDH), an operating log documenting 
hours of operation and fuel consumption (if possible) must be maintained. 

The diesel-fired pump mentioned in options 2 and 3 will require an APEN. A 
permit application will not be required based on the actual hours of operation. The 
Air Quality Division will require proper notification of implementation plans in 
order to prepare and submit the appropriate paperwork to the CDH. 

The diesel-fired generator mentioned in part B of option 2 will not require an APEN 
or permit application based on the actual hours of operation. In order to demonstrate 
compliance to the CDH, an operating log documenting hours of operation and fuel 
consumption (if possible) must be maintained. 

The diesel-fired light plant mentioned in part B of option 3 will not require an APEN 
or permit application. An operating log for this unit is not necessary. 

The propane-fired pump mentioned in option 4 will not require an APEN or permit 
application based on the actual hours of operation. In order to demonstrate 
compliance to the CDH, an operating log documenting hours of operation and fuel 
consumption (if possible) must be maintained. 0 

EG8G ROCKY FIATS, INC., ROCKY FIATS PIANT, P.O. BOX 464, GOLDEN, COLORADO 804024464 (303) 966-7000 

I- ~ 



G. V. Porter 
October 8, 1993 

Page 2 
RMG-013-93 

The Pond A 4  tent propane system mentioned in option 5 will not require an APEN or 
permit application. An operating log for this unit is not necessary. 

. 

Any deviation in the hours of operation or the equipment listed in these options that will 
affect air emissions will require a re-evaluation by the Air Quality Division. Please notify 
the Air Quality Division immediately if an option is selected that requires an APEN. If you 
have any questions concerning this correspondence, please contact me at X8512 or digital 
page 4281. 

Attachment: 
As stated 

cc: 
R.C Nininger 
C A  Patnoe 

EGIG ROCKY FIATS, INC., ROCKY FIATS PUNT. P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 
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A CERCLA risk analysis was performed to evaluate the resulting differences in risk from pond 
water management alternatives described in the Interim Measures/ Interim Remedial Action 
(IM/IRA) Decision Document. A steady state model of the pond water flow and the risk results 
from the Baseline Risk Assessment were used together to predict changes in risk resulting from 
different water management actions. "Worst case" large volume spills were postulated to occur 
in each drainage area and the risks calculated for different spill control alternatives. Water 
storage, collection, and transfer options for non-spill conditions were also evaluated. 

6.2 Introduction 

e 

A CERCLA human health risk comparison was performed where applicable for the retained 
options discussed in Chapter 5 and described in Appendix F of this document. The purpose of 
this risk evaluation was to provide quantitative assessment on risks relative to each proposed 
alternative as a tool for the IM/IRA Dkision process on proposed actions. A compartmental 
flow model of the Rocky Flats surface water ponds was developed in order to predict the 
contaminant concentrations in the individual ponds and the resulting human health risks for a 
variety of pond management alternatives. Current baseline risk levels calculated in the Baseline 
Risk Assessment (Appendix D, summarized in Section 2.5), were used together with the flow 
model to predict the resulting risk reductions of proposed alternatives for spill capture and water 
storage/ transfer. 

6 . 3  Model Description 

A flow model was developed for the surface water ponds on North Walnut Creek South Walnut 
Creek and Woman Creek. The ponds included in the model are Ponds A-1, A-2, A-3, A-4, 
B-1, B-2, B-3, B-4, C-1, C-2, and the Landfill Pond. The model base case represents steady 
state flow averaged over the calendar year 1992 and is given in Figure G-1: Pond Flow Model. 
The flow data used in model are given in the following tables: 

Table G-1: S. Walnut Creek Flows 
Table G-2: N. Walnut Creek Flows 
Table G-3: Regulated Discharges and Woman Creek Flows 
Table G-4: Average Pond Capacities 

1 
, 

L 



The sources of data used for water release rates, pond capacities, and transfer between ponds 
include the 1992 Rocky Flats Environmental Report, EG&G Surface Water Operating Logs and 
Summaries, and the EG&G Surface Water flow monitoxing network. The values for annual 
precipitation and evaporation used in the model were the average values for the Rocky Flats 
Plant site of 16 inches and 40 inches respectively. 

6.4 Model Use and Method of Comparison 

The model described above was 
in the system; changes in water 
ponds) and the addition of a 
categories such as treatment and 
not be as easily applied to these cases. 

developed to predict the results of introducing perturbations 
flow (re-routing water, spray evaporation, or elimination of 
contaminant (spills) were evaluated. Other IM/IRA option 

monitoring options were not evaluated since the model could 

For simplicity in modeling spills, the assumption is made that the entire amount of chemical 
considered is dumped into the receiving pond and then the spill action alternative occurs. Since 
spills are not steady state events, then only those flows appropriate to the spill event are carried 
from the base model to the spill model. Restated, credit is taken for pond operator actions to 
implement the spill control measures according to the spill control alternative being evaluated. 
The risks associated with spills are then compared for each alternative quantitatively. 

The Baseline Risk Assessment for the pond water was limited to the future residential land use 
scenario and the ingestion of surface water only. Even though this is a highly unlikely scenario, 
it served as the upper-bound of risk for any scenarios on-site as well as any current or future 
scenarios for receptors using the water off the Rocky Flats plant site. However, when comparing 
alternatives which differ in the amount of water which is released off plant site, then one must 
select which receptor, future on-site, or current off-site is to be the basis of comparison. For 
this analysis, the future on-site receptor drinking water from the ponds is the scenario for 
comparison since the baseline risks were calculated in this way. 
In addition, the retained options are also evaluated and compared for the potential to spread 
contamination off the Rocky Flats plant site. 

G.5 Spills 

The following three sections model spills of carbon tetrachloride, 
nitric acid. In the case of each spill, the contaminant has two or 
the spill capture alternative : 

1 

trichloroethylene (TCE) , and 
three possible fates based on 

2 



Captured by the existing ponds (Ponds A-1 and A-2 in the cases of the carbon 
tetrachloride spill, pond C-2 in the TCE spill, and Ponds B-1 and B-2 in the nitric acid 
spill). This is the no action alternative). 
Captured by a tank 
Captured by a single pond equivalent to the existing ponds. (The TCE spill analysis 
does not model an equivalent pond.) 

Carbon 
Tetrachloride 

TCE 

Nitric Acid 

The analysis assumes that 100% of the contaminant enters the applicable interceptor pond, that 
there is no loss of contaminant en route. Additionally, the only pathway analyzed is ingestion 
of contaminated water. 

Existing Ponds Single Spill Control Tanks 
Pond 

1.7E-5 1.7E-5 4.9E-6 

HQ =O. 071 Not Analyzed HQ = 0.07 1 

2.13E-5 HQ=0.54 HQ=0.54 

Table G-1 below summarizes the different values of risk and hazard quotients (HQs) to a 
hypothetical on-site resident individual who ingests the contaminated pond water. The values 
for risk and HQs were obtained from Sections G.5.1, G.5.2 and G.5.3. 

The baseline risk is derived from the risk assessment contained in Chapter 2. This risk 
assessment assumes that concentrations are as summarized in Tables D-2.1 through D-2.8 in 
Appendix D of this report. 

I 

Table G-1 
Comparison of Risks and HQssfrom Different 

Contaminant Spills and Different Pond Configurations 

compared to the pond configuration, for spills of TCE or nitric acid, and has only marginally 
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reduced risk compared to the pond configuration for a spill of carbOn tetrachloride. Because 
of this, it may be difficult the extra expense of capturing tanks. 

G.5.1 Building 707 Carbon Tetrachloride Tank Spill Into North Walnut Creek 

This section of the appendix models a release of carbon tetrachloride from a 5040 gallon tank 
at Building 707. The entire tank contents are assumed to flow into North Walnut Creek 
without any carbon tetrachloride dissipating into the atmosphere, which is a simplifying if 
very conservative assumption because water ingestion is the only pathway analyzed. Three 
separate scenarios are used in this model, all of which are identical except for the receiving 
pond configuration. In all scenarios, the pathway modeled is ingestion; in other words, it is 
assumed that an individual living on plant site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.1.1, No Action Alternative), the carbon 
tetrachloride flows into the presently used configuration of Ponds A-1 and A-2. There the 
contaminant mixes with the ponds. Since the ingestion period is extremely long (30 years in 
this model), it is assumed that both ponds reach equilibrium, and the carbon tetrachloride 
concentrations will be the same in all ponds. 

In the second scenario (analyzed in Section 5.1.2, Replace Existing Ponds A-1 and A-2 With 
One Spill Control Pond), the carbon tetrachloride flows into a single spill control pond, with 
the same volume as present-day Ponds A-1 and A-2. There the contaminant mixes with the 
pond to form a homogeneous solution. 

In the third scenario (analyzed in Section 5.1.3, Use of Tanks to Capture Spill), tanks are 
used to contain the spill. It is assumed that the tanks are 100 percent effective, and none of 
the carbon tetrachloride escapes containment. 

G.5.1.1 Capture Using Existing Ponds 

The ultimate carbon tetrachloride concentration is equal to the total amount of carbon 
tetrachloride released, divided by the total volume of the ponds. The resulting concentration 
of carbon tetrachloride is: 

4 



Conc = (5040 gal x 1.595' x 3.785 literdgal x 1 gram/lOOO liters) / [(0.33E6 gal + 
2.04E6 gal) x 3.785 literdgal] = 3.39E-6 g/L = 3.39 ug/L. 

The cancer risk associated with daily ingestion of water contaminated with 3.39 ug/L of 
carbon tetrachloride is calculated using the following formula taken from EPA's Risk 
Assessment Guide for Superfund*, modified for ingestion only. The oral slope factor for 
carbon tetrachloride is taken from the IRIS databa~e.~ The cancer risk is: 

Risk = [Conc x EF x ED x x SFJ/PW x AT x 365 day/yr x (lo00 ug/mg)] 

where: 
Conc = contaminant concentration = 3.39 ugh 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 

= water drinking rate = 2 l/day 
SF, = oral slope factor = 0.13 kg-day/mg 
BW = receptor body weight = 30 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: e 
Risk = [(3.39 ug/L) x (350 day/yr) x (30 yr) x (2 L/day) x (0.13 kg-day/mg)J/[(70 kg) x (70 
yr) x (365 day/yr) x (loo0 ug/mg)] = 1.21E-5 excess risk of contracting cancer. When 
added to the baseline risk of 4.9E-6, this comes to 1.7E-5 total risk. 

'The specific gravity of carbon tetrachloride at 20 C, taken 
from Page 3-25 of Perry's Chemical Engineers'  Handbook, Fifth 

I Edition. 

*Environmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume I: Human Health Evaluation Manual (Part A), 
Interim Final, EPA/540/1-89/002, December 1989. 

3 1 R I S  Database Update, dated June 30, 1993. e 5 



Assumptions: 
1. It is assumed that all of the carbon tetrachloride goes to the ponds. Actually, much of the 
contaminant will volatilize. 

2. It is assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for 
30 years of ingestion. The actual concentration will be diluted quickly from volatilization, 
inflow of precipitation water, etc. 

3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

4. All pathways are ignored except for water ingestion. 

- 

G.5.1.2 Replace Existing Ponds A-1 and A-2 With One Spill Control Pond 

The ultimate carbon tetrachloride concentration is equal to the total amount of carbon 
tetrachloride released, divided by the total volume of the single pond. This pond’s volume is 
equivalent to the volume of existing ponds A-1 and A-2. The resulting concentration of 
carbon tetrachloride is identical to that calculated in Section 5.1.1, and is equal to 3.39 ug/l. 

The cancer risk associated with daily ingestion of water contaminated with 3.39 ug/l of 
carbon tetrachloride is identical to that calculated in Section 5.1.1, and equals 1.21E-5 risk 
of contracting cancer. When added to the background risk of 5.1E-6, this comes to 1.E-5  
total risk. 

Assumptions: 
1. It is assumed that all of the carbon tetrachloride goes to the ponds. Actually, much of the 

r contaminant will volatilize. 

2. It is assumed that the ponds’ concentration of carbon tetrachloride remains undiluted for 
30 years of ingestion. The actual concentration will be diluted quickly from volatilization, 
inflow of precipitation water, etc. 

6 



3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

Risk 

4. All pathways are ignored except for water ingestion. 

Existing Ponds Single Spill Control Tanks 
Pond 

1.7E-5 1.7E-5 4.9E-6 

G.5.1.3 Use of Tanks to Capture Spill 

A 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no risk. So 
the total risk is equal to baseline, and equals 4.9E-6. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the carbon tetrachloride is captureG uy the tanks, and that the 
tanks never release any contaminated water. 

G.5.1.4 Comparison of Risk 

Table G-2 below compares the different risks after a carbon tetrachloride spill under each of 
the different scenarios. 

Table G-2 
Risks After a CChSpill 

G.5.2 Trichloroethylene Spill into the South Interceptor Ditch 

This section of the appendix models a release of 1 10 gallons of trichloroethylene (TCE). 
The entire tank contents are assumed to flow into the South Interceptor Ditch without any 
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TCE dissipating into the atmosphere, a simplifying assumption. Two separate scenarios are 
used in this model, which are identical except for the receiving pond configuration. In both 
scenarios, the pathway modeled is ingestion; in other words, it is assumed that an individual 
living on plant site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.2.1, No Action Alternative), the TCE flows into 
the presently used configuration of Pond C-2. There the contaminant.mixes with the pond 
and its concentration is assumed to become uniform. 

In the second scenario (analyzed in Section 5.2.2, Use of Tanks to Capture Spill), a tank is 
used to contain the spill. It is assumed that the tank is 100 percent effective, and none of the 

, TCE escapes containment. 

G.5.2.1 Capture by Existing Pond 

The ultimate TCE concentration is equal to the total amount of TCE released, divided by the 
total volume of the pond. The resulting concentration of TCE is: 

Conc = (110 gal x 1.4664 x 3.785 litedgal x 1 gram/lOOO liters)/[4.96E6 gal x 3.785 
liters/gal] = 3.25E-8 g/L = 0.033 ug/L. 

The non-cancer risk associated with daily ingestion of water contaminated with 0.033 ug/l of 
TCE is calculated as a hazard quotient using the following formula taken from EPA's Risk 
Assessment Guide for Superfund'. The reference doses for TCE are taken from EPA's 
memo, Risk-Based Concentration Table, Third Quarter 1993.6 The hazard quotient is: 

HQ = [Conc x EF x ED x (IR,,,/RfD,)]/[BW x AT x 365 day/yr x (lo00 ug/mg)] 

4The specific gravity of TCE at 20 C, taken from Page 3-43 

SEnvironmental Protection Agency, Risk Assessment Guidance 

of Perry's Chemical Engineers'  Handbook, Fifth Edition. 

for Superfund, Volume I: Human Health Evaluation Manual (Part A), 
Interim Final, EPA/550/1-89/002, December 1989. 

hem0 from Roy L. Smith, entitled "Risk-Based Concentration 
Table, Third Quarter 1993, dated July 9, 1993. 
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where: 
Conc = contaminant concentration = 0.033 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 
& = water drinking rate = 2 Yday 
RfD, = oral reference dose = 6E-3 kg-daylmg 
BW = receptor body weight = 70 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: 

HQ = r(0.033 ug/l) x (350 day/yr) x (30 yr) x (2 l/day)/(6E-3 kg-day/mg)]/[(70 kg) x (70 
yr) x (365 day/yr) x (lo00 uglmg)] = 6.56E-5. When added to the baseline Hazard Index of 
0.071, the total hazard is 0.071. 

G.5.2.2 Use of Tanks to Capture Spill 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no excess 
hazard. So the hazard is equal to baseline, which is 0.071. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the TCE is captured by the tanks, and that the tanks never release 
any contaminated water. 

G.5.2.3 Comparison of Hazard 

Table 5.3 below compares the different Hazard Indices after a TCE spill under both 
scenarios. The difference in Hazard Index is not significant. 
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Table G-3 
Hazard Indices After a Spill of Trichloroethylene 

- 
Existing Ponds Tanks 

Hazard Index . 0.071 . 0.071 

G.5.3 Building 910 Nitric Acid Spill Into South Walnut Creek 

This section of the appendix models a release of nitric acid from a 2000 gallon tank outside 
Building 910. The entire tank contents are assumed to degrade to nitrate, and flow into 
South Walnut Creek without any nitrate dissipating into the atmosphere or ground, a 
simplifying if very conservative assumption. Three separate scenarios are used in this 
model, all of which are identical except for the receiving pond configuration. In all 
scenarios, the pathway modeled is ingestion; in other words, it is assumed that an individual 
living on plant-site drinks 2 liters per day of contaminated water. 

In the first scenario (analyzed in Section 5.3.1, No Action Alternative), the nitrate flows into 
the presently used configuration of Ponds B-1 and B-2. There the contaminant mixes with 
the ponds. Since the ingestion period is extremely long (30 years in this model), it is 
assumed that all ponds reach equilibrium, and the nitrate concentrations will be the Same in 
all ponds. 

In the second scenario (analyzed in Section 5.3.2, Replace Existing Ponds B-1 and B-2 With 
One Spill Control Pond), the nitrate flows into a single spill control pond, with the same 
volume as present-day ponds B-1 and B-2. There the contaminant mixes with the pond. 

In the third scenario (analyzed in Section 5.3.3, Use of Tanks to Capture Spill), tanks are 
used to contain the spill. It is assum'ed that the tanks are 100% effective, and none of the 
nitrate escapes containment. 

G.5.3.1 Capture by Existing Ponds 

The ultimate nitrate concentration is equal to the total amount of nitrate released, divided by 
the total volume of the ponds. The resulting concentration of nitrate is 
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Conc = (2000 gal x 1.502' x 3.785 literslgal x 1 gram/lOOO liters) / [(0.35E6 gal + 
1.01% gal) x 3.785 liters/gal] = 2.21E-6 g/L = 2.21 ug/L. 

The non-cancer hazard quotient associated with daily ingestion of water contaminated with 
2.21 ug/L of nitrate is calculated as a hazard quotient using the following formula taken from 
EPA's Risk Assessment Guide for Superfund'. The reference doses for nitrate are taken 
from the IRIS database.' The hazard quotient is: 

HQ = [Conc x EF x ED x (I%/RfD,)]/[BW x AT x 365 day/yr x (lo00 ug/mg)] 

where: 
Conc = contaminant concentration = 2.21 ug/L 
EF = exposure frequency = 350 day/yr 
ED = exposure duration = 30 yr 
IR,,, = water drinking rate = 2 l/day 
RID, = oral reference dose = 1.60 kg-day/mg 
BW = receptor body weight = 70 kg 
AT = averaging time = 70 yr 

Inserting these values into the equation: 

HQ = [(2.21 ug/L) x (350 daylyr) x (30 yr) x (2 l/day)/(l.60 kg-day/mg)J/[(70 kg) x (70 yr) 
x (365 day/yr) x (lo00 ug/mg)] = 1.6E-5. When added to the baseline hazard index of 
0.54, the resulting Hazard Index is 0.54. 

'The specific gravity of nitric acid at ambient (15 to 20 
c )  , taken from Page 3-17 of Perry's Chemical Engineers' Handbook, 
Fifth Edition. 

'Environmental Protection Agency, Risk Assessment Guidance 
for Superfund, Volume 1:-Human Health Evaluation Manual (Part A), 
Interim Final, EPA/550/1-89/002, December 1989. 

'IRIS Database Update, dated June 30, 1993. 
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0 Assumptions: 
1. It is assumed that all of the nitrate goes to the ponds. Actually, much of the contaminant 
will seep into the ground, etc. 

2. It is assumed that the ponds’ concentration of nitrate remains undiluted for 30 years of 
ingestion. The actual concentration will be diluted quickly from inflow of precipitation 
water, etc. 

3. It is assumed that an individual will use water from the ponds for his drinking water 
source. In fact, it is highly doubtful that a resident at Rocky Flats would wish to drink the 
pond water, as opposed to using municipally supplied water. 

4. All pathways are ignored except for water ingestion. 

G.5.3.2 Replace Existing Ponds B-1 and B-2 With One Spill Control Pond 

The ultimate nitrate concentration is equal to the total amount of nitrate releasec, divided by 
the total volume of the single pond. The pond’s volume is equivalent to the volume of 
existing Ponds B-1 and B-2. The resulting concentration of nitrate is identical to that 
calculated in Section 5.3.1, and is equal to 2.21 ug/L. 

The hazard associated with daily ingestion of water contaminated with 2.21 ug/L of TCE is 
identical to that calculated in Section 5.3.1, and the Hazard Quotient equals 1.64E-5. When 
added to the baseline hazard of 0.54, the resulting Hazard Index is 0.54. 

Conservative Assumptions: 
1. It is assumed that all of the nitrate goes to the pond. Actually, much of the contaminant 
will seep into the ground, etc. 

2. It is assumed that the pond’s concentration of nitrate remains undiluted for 30 years of 
ingestion. The actual concentration will be diluted quickly from inflow of precipitation 
water, etc. 

3. It is assumed that an individual will use water from the pond for his drinking water 
source. It is highly doubtful that a resident at Rocky Flats would wish to drink the pond 
water, as opposed to using municipally supplied water. 
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Nonconservative Assumption: 
1. All pathways are ignored except for water ingestion. 

r 

Existing Ponds Single Spill Control Tanks 
Pond 

Hazard Index 0.54 0.54 0.54 
~ 

G.5.3.3 Use of Tanks to Capture Spill 

It is assumed that all of the spill is contained in the tanks, and that none of it is subsequently 
released. Under this assumption, there is no pathway to a receptor, and there is no hazard. 
So the Hazard Index equals baseline, which is 0.54. 

Assumptions: 
1. All pathways are ignored except for water ingestion. 
2. It is assumed that all of the nitrate is captured by the tanks, and that the tanks never 
release any contaminated water. 

G.5.3.4 Comparison of Hazard 

Table 5.4 below compares the different risks posed by the nitrate spill under each of the 
different scenarios. Differences in Hazard Indices are unnoticeable. 

0 
Table G-4 

Hazard Resulting From a Nitrate Spill 

6 .7  Water Storage /Transfer Options 

Water storage and transfer involves the routine collection and storage of the Rocky Flats 
sewage treatment plant (STP) effluent and stormwater runoff from the plant site. Water is 
then transferred to a location where it can be isolated for proper monitoring before being 
released off-site. Water storag; and transfer alternatives analyzed include recycling all or part 
of the STP and stormwater on-site, changing pond water release points, and spray 

13 



evaporating more of the pond water on-site in leu of releasing it off-site. The alternatives in 
this category were presented in Section 5 of the IM/IRA Report as proposed additional 
management tools rather than mutually exclusive alternatives. Hence each alternative will be 
evaluated for potential risk reduction relative to the no action or baseline risk given in 
Appendix D of this report. 

G.7.1 Existing ‘Pond Water Management Plan 

The risks resulting from existing pond water management for routine collection, storage and 
transfer operations (described in Section 2.2) were assumed to be the risks calculated in the 
baseline risk assessment from the chemical concentration data measured in each pond. These 
total cancer and non-cancer risks are given in Appendix D in Tables D-1.1 to D-1.8. 

G.7.2 Recycle / Tank STP Water 

From Figure G-1 and Table G-1, the current flow from the STP into S. Walnut Creek occurs 
at Pond B-3 at the average flow rate of 141 kgal/day (thousand gallons per day). 
It can also be seen that this is currently the major source of water to Pond B-3. The Pond B- 
3 water then flows to Pond B-4 and then B-5 where it is held until being transferred to Pond 
A-4 for release. 

The contaminants of concern (COCs) for Pond B-3 (Site 4) in the baseline risk assessment 
included two radionuclides with a combined lifetime excess cancer risk (LECR) of 5.4E-7. 
See Table D-2.4 in Appendix D. The metal, inorganic, and organic COCs combined to 
produce a hazard index of O.OOO4. Since these risk levels are low compared to EPA 
standards, reducing or eliminating the STP effluent flow into the pond system by recycling 
the water to use on plant site or collecting the effluent in a tank will not appreciably reduce 
the human health risk for a future on-site receptor. However , it could reduce the release of 
water and spread of contamination off-site. 
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G.7.3 Direct Spray Evaporate Ponds 

Currently spray evaporation is used to limit the amount of water transferred and released 
from Pond A-2 and the Landfill Pond. One proposed action is to use spray evaporation in 
smaller Ponds A-1, A-2, B-1, B-2 to keep these ponds at lower levels between precipitation 
events. The net effect of spray evaporation on contaminant levels in the pond being sprayed 
is normally an increase. However, if the volume sprayed is limited to the precipitation 
inflow, then spraying does not concentrate contaminants in the pond and so does not affect 
risk at the pond. Spray evaporating Ponds B-1 and B-2 under normal conditions (no spill) 
would reduce or eliminate the need to transfer water from Pond B-2 to A-2 and reduce the 
potential to spread low level contamination. In a previous analysis, the-additional risk posed 
to off-site receptors from spray evaporation via the direct inhalation pathway was evaluated 
for Pond B-2 for several volatile organics and was shown to be below the EPA acceptable 
risk range for carcinogenic and noncarcinogenic risk. A copy of this analysis, "Risks Due To 
Spray Evaporation of B-2 Pond" -RSR-016-92 is attached. 

M.7.4 Redirect Water from Woman Creek to Walnut Creek Downstream of Pond A-4 

One water transfer alternative is to divert water in Woman Creek to Walnut Creek down 
stream of A 4  through an on-site pipeline. Since this action would not reroute water flowing 
into any of the ponds on plant-site or introduce contaminants, then the contaminant 
concentrations in the ponds and hence the risk would not be expected to change. 

0 
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Rate (kgal/day 

January 
Feburary 
March 
Aprll 

May 
June 

July 
August ' 

September 
October 
November 
December 

1992 

Table G- 1 : South Walnut Creek Flows 

Monthly Pond Flow Data 
S. Wolnut Creek flows 

Waste 
Water Central 

Plant Dltch from Plpellne Central Ave 81 Transfer 82 Transfer Flow to Flow to 85 Dlxharal 
'reatment Ave Draln 81 Bypass 83 Natural 84 Natural 

v 

84 85 to A4 Effluent Plantslte to 84 Draln Dltch to 85 to 82 To A2 
SW022 GSOlO Gsoop 

(MgOl) (MQOl) (Mgal) (Meal) (Mgal) (Mgol) (MgOl) ( Mgal) (Mgal) 

6.41 
4.96 
6.03 
6.00 
6.14 
5.07 0.78 
4.03 3.42 
3.41 5.82 
3.00 1.79 
3.41 0.25 1.25 

3.30 8.53 1.86 7.20 
3.41 3.10 1.01 1 1.40 
55.17 

151 

3.9 0.03 1.22 0.00 0.00 n. d. 3.60 
3.5 0.00 1.14 0.00 0.00 n. d. 5.90 

3.9 0.14 3.32 0.00 0.00 n. d. 5.89 
4.0 1.51 n. d. 0.00 0.00 13.33 0.00 
4.5 0.34 7.87 0.00 0.00 16.14 10.02 
4.3 0.00 15.01 0.00 0.00 14.90 8.60 
4.7 0.94 n. d. 0.00 0.00 21.49 0.00 
3.9 0.00 16.76 0.00 0.00 11.69 9.35 
4.0 0.53 n. d. 0.02 0.33 n. d. 0.00 
4.5 3.29 1.15 0.00 0.M) n. d. 5.63 
5.3 0.89 0.81 ' 0.00 0.00 n. d. 9.74 

51.5 13.07 0.02 0.33 64.49 

141 36 219 0.05 0.90 141 507 177 

5.0 5.41 12.60 0.00 0.00 n. d. 5.76 



Table 6-2 .: North Waln CT Creek Flows 

Monthly Pond Flow Data 
N. Wolnut Creek Flows 

Landfill Landfill 
North A1 Bypass AI outlet Pond Pond Landfill A3 

Wolnut Plpellne to A I  Bypass leok to A2 Spray Effluent Effluent to Spray Dlschargc 
Creek A3 Plpellneto A1 A2 Evop toA3 A1 Evap to A4 

1Mgal) (Mgal) (Mgal) (Mgal) (Mgal) (Mgal) (Mgd) (Mgal) (Mgol) 
SW093 G a l 3  (GW12) 

50 70 
34 30 
23 60 
30 90 
14 80 

280 n d  
678 5400 
781 2470 11.30 

1089 

6.81 21.80 0.00 0.00 0.00 0.00 0.00 0.00 
5.81 15.70 0.00 0.00 0.00 0.00 0.00 2.50 

0.00 0.00 0.00 0.87 0.00 9.59 26.09 125.60 
9.08 45.30 0.00 0.00 0.00 0.00 0.00 3.09 
a.85 39.30 0.41 0.25 0.00 0.00 0.00 0.00 
6.23 58.30 0.81 0.51 0.26 0.00 0.00 2.45 
4.02 68.00 0.00 0.00 0.37 0.00 0.00 0.00 
8.14 9.94 0.00 0.00 0.37 0.00 0.00 1.79 
2.67 12.10 0.00 0.00 0.36 0.00 0.25 5.16 
5.14 n. d. 0.00 0.00 0.00 0.00 0.32 0.00 
7.00 1.19 0.00 0.00 0.00 0.00 0.00 1.04 
9.24 39.80 0.00 0.00 0.00 0.00 0.00 0.00 
99.07 1.22 0.76 1.36 0.07 0.57 25.62 

271 1305 3.3 2.1 3.7 2.4 1.6 70.0 
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Table 6-3 : Reaulated Discharaes and Woman Creek Flows 

Monthly Pond Flow Data 
Woman Creek Flows Regulated Dlschorges 

Walnut 
Pond C2 Creek at 

'ondA4 PondC1 ToBDD indlana 

$Meal) (Mgal) (Mgol) (Mgal) 
:GW1 I )  (GS007) Gsoo3 

1.05 8.95 0.00 
11.52 9.77 0.00 
13.19 2.94 0.00 
7.16 4.46 0.00 
14.93 8.32 0.00 
46.34 7.10 10.77 
3.92 1.53 0.00 

12.52 0.67 0.00 
7.95 2.45 0.00 
0.00 8.86 0.00 
27.08 5.90 0.00 
152.80 64.31 10.77 

7.16 3.37 0.00 

419 176 30 

.1.08 7.33 0.00 8.13 
5.31 5.76 0.00 4.34 
44.31 15.83 8.48 77.77 
17.49 12.91 7.60 20.72 
11.80 3.55 0.00 11.23 
5.15 1.85 0.00 6.42 
16.28 0.05 0.00 16.71 
0.00 1.22 0.00 . 0.86 
27.83 low flow 0.00 25.51 
8.91 1.60 0.00 7.77 
0.00 3.33 0.00 0.00 
24.12 5.69 0.00 22.M 
162.27 59.10 16.08 202.00 

443 161 44 552 

South 
interceptor Noman Mower 

:reek at Dltch at N. Woman S. Woman Ditch Input 
ndlana Indiana Creek Creek to C2 Antelope Sprlngs 
GSOOl GSOO2 GSOO5 Gsoo6 SwM7 ga16 

(Mgal) (Mgal) (Meal) (Mgol) ( Mgal) (Mgal) 

7.17 20.50 
9.60 61.09 

0.00 0.30 5.38 
0.00 1.98 5.05 
0.00 0.20 6.15 
0.00 0.04 n. d. 0.02 
0.00 31.11 26.46 3.24 
1.57 15.17 20.61 0.75 

268 679 

35.61 5.88 23.48 1.03 
32.80 3.64 17.19 0.26 
49.99 20.17 47.77 25.57 
40.49 8.00 14.06 0.37 
11.84 20.31 9.75 0.25 
14.60 24.78 10.21 0.58 
0.00 8.02 6.31 0.01 
0.00 0.19 8.13 3.49 
0.01 0.34 9.51 0.00 
n. d. n. d. n. d. 0.00 
0.02 3.05 25.39 0.50 
n. d. 3.61 25.92 0.39 

610 293 590 89 
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e APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 

1 -C9O-EPR-S W .03 
Containment of Spills Within the Rocky Flats Drainages 

This procedure describes actions that should be taken to contain a spill which has entered a 
drainage and is threatening to enter the surface water detention ponds in the Buffer Zone. 
These actions will help to rriinimize damage to the environment and to plant operations. 

Driver(s) 
a) Agreement in Principle (AIP) 
b) DOE Order 5400.1, General Environmental Protection Program 

1-C9l-EPR-SW.O1 
Requirement for Control and Disposition of Incidental Waters 

This procedure contains the actions required for the control and disposition of incidental 
waters. The purpose of this procedure is to assure environmental protection by controlling, 
containing, sampling, analyzing, and/or discharging incidental waters originating from Rocky 
Flats sources. 

Driver(s) 
a) Best Management Practices (l3MPs) 
b) Safe Drinking Water Act (SDWA) 
c) Clean Water Act (CWA) 

1-C92-EPR-SW.02 
Control of Rocky Flats Flood Waters 

This procedure is intended to provide instructions for controlling and containing excessive 
runoff and to minimize flooding. This instruction falls within the context of Rocky Flats 
water management plans. 

Driver(s) 
a) 
b) 

Colorado State regulations on dam safety 
DOE Order 5400.1, General Environmental Protection Program 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1ooo-oPs-sw.o 1 
Su face Water Data Collection Activities 

This Standard Operation Procedure (SOP) describes procedures that will be used at the Rocky 
Flats Plant (RFP) in performance of field activities at surface water eollection sites. This SOP 
describes initial site evaluation procedures and outlines an order of data collection activities 
to be performed at each site by a two or three member field crew. Details are provided in this 
document so that all sampling personnel following these procedures will deliver samples to the 
laboratory and will perform discharge and field parameter measurements in a consistent 
manner. 

\ 

Driver(s) 
a) 
b) 

DOE Order 5400.1, General Environmental Protection Program 
EPWSWD NPDES-FFCA Operations Sampling Plan 

5-2 1ooo-oPs-sw .02 
Field Measurements of Suface Water Field Parameters 

This SOP describes procedures that will be used at RFP to obtain measurements of surface 
water parameters in the field. These parameters are temperature, dissolved oxygen, pH, 
alkalinity, specific conductance, total residual chlorine, free chlorine, turbidity, hardness and 
nitrates. This SOP describes field measurement procedures, personnel responsibilities and 
qualifications, and quality assurance/quality control (QA/QC). 

Driver(s) 
a) NPDES-FFCA Operations Sampling Plan 
b) DOE Order 5400.1, General Environmental Protection Program 

2 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1000-or s-sw.03 
' Surface Water Sampling 

This SOP describes procedures, documentation and equipment that will be used to collect 
water quality samples from surface water data collection sites at RFP. More than one 
sampling method is required because flow conditions vary from site to site. In consideration 
of these varied conditions, this SOP describes methods that are to be used on the site-specific 
flow conditions. 

Driver(s) 
a) NPDES-FFCA 
b) DOE Order 5400.1, General Environmental Protection Program 

5-21000-0Ps-sw.04 
Discharge Measurement 

This SOP describes procedures that will be used at RFP to measure surface water discharge 
in streams and ditches or from seeps and pipes. Discharge is defined as the volume rate of 
flow of water, including any substances suspended or dissolved in the water. This document 
outlines a set of standard methods for various flow conditions at RFP. 

This SOP describes equipment and procedures that will be used for field data collection and 
documentation in order to attain acceptable standards of accuracy, precision, comparability, 
representativeness and completeness. 

Driver (s) 
a) NPDES-FFCA 
b) DOE Order 5400.1, General Environmental Protection Program 

3 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1000-OPS-SW .08 
Pond Sampling 

This SOP describes procedures that will be used to collect surface water samples and measure 
field parameters from ponds at RFP. Specifically, this SOP describes methods to be used for 
pond sampling and for measurement of field parameters in water from ponds that will be used 
for field data collection and documentation to attain acceptable standards of accuracy, 
comparability, representativeness and completeness. 

Driver (s) 

a) DOE Order 5400.1, General Environmental Protection Program 

5-21000-OPS-SW. 16 
Sampling of Incidental Waters 

This SOP describes procedures that will be used at RFP for the collection of water samples 
from incidental sources. These would include water collected as a result of: (1) construction 
activities that require excavation below the groundwater table and subsequent dewatering, (2) 
collection and dewatering of precipitation and stormwater runoff in excavations, pits, trenches, 
ditches or  depressions that do not intercept the electrical vaults, or manholes that require 
pumping as described in the "Procedures for the Control and Disposition of Incidental Waters" 
(EG&G, May, 1990). 

This SOP describes personnel responsibilities and qualifications, sample collection and 
preservation procedures, and QA/QC and documentation requirements that will be used for 
field data collection to attain acceptable standards of accuracy, precision, comparability, 
representativeness and completeness. 

Driver(s) 
a) Best Management Practices (BMPs)  
b) Safe Drinking Water Act (SDWA) 
c) Clean Water Act (CWA) 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

5-2 1 000-OPS-SW. 19 
Control Procedure for Water Dischargesfiom Suface Water Control Ponds A-3, A-4, B-3, B-S, C-1 
and C-2 

This procedure describes sampling, analytical, reporting and approval activities required prior 
to initiating discharges, and describes operational and monitoring activities during actual 
discharges. 

Driver(s) 
a) Agreement in Principle (AIP) - 
b) DOE Order 5400.1, General Environmental Protection Program 

5-2 1000-0Ps-sw.20 
Control Procedure for Water Spraying from the Landfill Pond and Pond A-2 and for Intern 
Pond Water Transfers 

! 

This procedure describes pre-operational activities including sampling, analytical and approval 
requirements, and describes operational controls governing actual operations. 

Driver(s) 
a) Agreement in Principle (AIP) 
b) DOE Order 5400.1, General Environmental Protection Program 

5-21000-or s-sw .27 
Dam Inspection and Monitoring Procedure 

The purpose of the dam ins ection procedure is to identify existing or potential dam safety 

performed by other groups or agencies. Dam safety monitoring is performed for previously 
identified dam safety concerns. 

concerns and to provide a s K orter frequency between formalized dam inspections currently 

Driver(s) 
a) 
b) 

Colorado State regulations on dam safety 
DOE Order 5400.1, General Environmental Protection Program 
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APPENDIX H 
STANDARD OPERATING PROCEDURES FOR 

POND WATER MANAGEMENT 
(Continued) 

1-1520BEPIP-12.14 
Water Detention Pond Darn Failure 

This procedure describes emergency response actions to be taken in the event of actual or 
potential unplanned releases of detention pond dam water from RFP. It also defines seven 
action levels (0 through 6) for categorizing conditions at the dams up to and including dam 
failure. 

Driver (s) 

a) 
b) 
c) 

Colorado Radiological Emergency Response Plan, Rocky Flats Plant 
DOE Order 5500.1B, Emergency Management System 
DOE Order 5500.3A, Planning and Preparedness for Operational 
Emergencies 
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TABLE E1.A 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16.1992) 

GROUNDWATER QUALITY STANDARDS 
' ALL VALUES ARE REPORTED IN ug!l UNLESS OTHERWISE NOTED 

. . . . . . . . . . . . . . . .  

'MFP (b) 

io 

.OO0 

0 

io 

io 

! 

IO 
io 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . .  . . . . . . .  .jWGCCG 
. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  

. .  . . . . . . . . .  

. . . .  . . . . . . . . . . .  ..T&le:,'.:.: 
. ~ i t n , : : :  . . . . .  

.::"e..::::. 

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  
. . . . . . . . .  . . . . . . . . . .  . . . . .  

Do 
.OOO 
D. OOO 

,OOO 

I1 00 ml 

0 

.OO0 

0 

0 

0 

0 
0 

. . . . . . . . . . .  . . . . . . . .  .:.:AsricunurK.:.: 

. . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  

Lo00 

I Oo.m 
IO.000 

150 

158.5 

%m. 

100 

100 
I O  

100 

50 
2 0 6  
5000 
1 0 0  
2500 

m 
IO 

200 

20 

la, 

2000 

TaMn 4 
ms 

. . . . . .  

- 

Tahlo 5 
Chronic 

I 



r 

AId& 
A t d i d  Sulfone 
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POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

GROUNDWATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 
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Gross Alpha @CyD 
Gross Beta @ C i  
Plutonium (tatal)WVn 
Plutonium 230+239+240 (pCfl 
Radium 226+228 @c&l) 
S~ontium 89+m @cilo 
strontium 80 @ C i  
Thorium 230+232 @Ci)  
Tritium @Ci)  
Uranium 233+234 ( p c i  
Uranium 235 0 
Uranium 238 @ C i  
Uranium (lotat) 

1.24.5Tetrachlorobenzene 
1.24-Trichlorobenzene 
1.2-Dichlorobenzene (Oltho) 
1.2-Diphenylhydrazine 
1.30ichlorobenzene (Meta) 
1.4Dichlorobenzene (Para) 
2 4.5-Trichlorophenol 
24.6Trichlorophenol 
24Dichlorophenol 
24Dimylphenol 
24Dinihophenol 
24Diniaotohrene 
2SDinitrotobene 
2CMcronaphmalene 
PCMorophenol 
2Melhylnaphmalene 
PMemylphenol 
2N+oanline 
2Niophenol 
3.3'Dichlorobenddine 
Wioaniline 
4.aOlnhro-2methylphenol 
48romophenyl+henyl-ether 
4Chloroaniline 
4Chlorophenyl+henyl4her 
4Chloro3metliylphenoI 
4Methyiphenol 
4Nitroaniline 
4Niophenol 
Acenaphthene 
Anthracene 
Benzidine 
Benzoic Add 
Benzo(a)anthracene 
Benm(a)pyrene 
0enzoQ)fluoranthene 
Benzo g h.i)pery(ene 
Benzobfluoranthene 
Eenzyi Alcohol 
bis(2Chloroethoxylmethane 
bis(Ch1oroethyl)other 
bis(2Chloroisopropyt)ether 
bis(2Ithyihexyl)phthalate (Di(2-eIhyillexyiJphd~e) 
Butadiene 
Butylbenzylphthalate 
Chlorinared Ethers 
Chlorinated Napthdenes 
Chloroalkyletheis 
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TABLE E-l.A (continued] 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

GROUNDWATER QUALITY STANDABDS 
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
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Dibenz(ah)&ame 
Dichlorobenzenes 

o(l.23cd)pyrene 

. .  

atic Hydrocarbon8 

.1 Dichloroethene 
,2Dichloroethane 
.2Dichloroethene (as) 
.~.Diioroethene (total) ! 
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TABLE E-l.A (continued) 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (DeCember 16,1992) 

GROUNDWATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
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Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon. Temachloride 
Chlorinated Benzenes 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Oichloroethenes 
Elhyl Benzene 
Ethylene Oibroinide 
Ethylene Oxide 
Halornethaties 
Methylene Chloride 
Styrene 
Tetrachloroethanes 
Tetrachloroethene 
Toluone 
Trichloroethanes 
Trichloroethene 
Vinyl Acetate 
Xylenes (total) 

TABLE E- 1 .A (continued) 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16.1992) 

GROUNDWATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 
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TABLE E- 1 A (continued) 
EXPLANATION OF TABLE A AND ENDNOTES 

= secondary mdmum amtaminard level; TECs 
.* = 'total nihalomethanos: chlorofm. bromoform, bromodlchloromolhano. dibromochlormethane .". = Poshive sample no more than oncehnoh (< 40 samples/montli) 

A M  = Ayp l id ls  on Relavent and Appropriate Requirement 
CDH 
CERCLA - Compreheneivo Environmental Aenponae. Compensation. and Liability A d  
CFR 
EPA = Environmental Protection Agency 
NCP = National Contingency Plan 
pCi/l= pimcurios per liter 
PCB = polydorinated biphenyl 
RFP = Rocky Flats Plant 
SDWA - Safe Drinking Water A d  
SW = Solid Waste 
TIC = Tentatively identified Compound 
Ugll = miaogrems per liter 
WQCC = Water Q u d i  Control Commission 
MFll = million fibers/liter 

(1) TDS standard -see Table 4 in (4: standard is 400 mg/l or 1.25 times the badground level. whichever is least restricrive 
(2) ll both strontium-90 and trihium are present, the sum of ttieir annual dose equivalents to bone mmow shag not exceed 4 mremlyr 
(3) MDL for Radium 226 is 0 . 5  MDL tor radium 228 is 1 
(4) Type abbrewdons are: A-anion: B=baciena; C=c&on; D=dioin; E-eiement; FP-iieid parameter; Ci-herbidde; iN-morgdc; M-metal; P-pesbicide; PP=pesticide/PCB; 

(5) See Aaadnnent 1 for analydcal methods with corresponding analytes and detection limits 

(a Where the standard is below (more stringent than) the PQL the PQL is interpreted to be compliance level 
(7) Value for gross alpha exdudes uranium 
(8) Average annual concentration of beta partides and photon radioactivity cannot exceed 4 millirem/year dose equivalent 

- Colorado Dopmbnmd of Hoallh 

- Code of Federal negulations 

R=radionudide: SV=semi-wlatile; V=volatile 

abbreviations are: €-€PA; SW-SW846; A=deteded as total; B-deteded as TICS or with method modifications; C=not routinely monitoted; D=monitored in disdioge ponds; E=it&ureindividual isomers dettnled 

/ 

(a) EPA National Primary and Secondary Drinking Water Regulations. 40 CFR 141 and 40 CFR 1 4 3  (as of 511 a/ao) 
(b) EPA Narional Primary and Secondary Drinking Water Regulations, 40 CFR Parts 141,142 143. Final Rule. Effective July 30 .1gg2  (56 Federal Registei 3528: lnOn 991) 
(c) NCP, 40 CFR 300; NCP Preamble 55 FR 8764. CERCLA Compliance with Omer Laws Manual, EP#540/GS9/006. August 1988,413 CFA 264.94 
(d) CDHMlater Quality Control Commisslon, The Basic Standards for Ground Water. 9 1  1 .O (5 CCR 1002-8) 1/5/lfK37 effedive 11/30/1991; statewide radbadive standards listed in 9 1  lS(c)(2) 
(e) €PA National Primary and Secondary Drinking Water Regulations, 40 CFR Parts 141,142 143. Final Rule. Effecaive January 1.1993 (56 FR 30268: 7/1/1991) 
0 EPA Maxhrmm Contaminant Level Goals and National Primacy Drinkng Water Regulations for Lead and Copper, 40 CFR 141 and 142 (56 FR 28460: 6/7/9l). and 57 FR 28785 6/29/92 eff ective 12/7/!32 and 1 l / W .  Action levels effedive 12/7/92: 

(9) CDHMlater Qualiity Control Commission, Classifications and Water Quality Standards for Ground Water, 3.120 (Q/lQ/lWl) 
(h) €PA National Primary Drinking Water Regulations. 40 CFR 141 and 142, Final Rule. Effective January 17.1 Q&M 
0 €PA National Primery Drinking Water Regulations, 40 CFR 141, Postponement of Final Rule and Reconsideration (57 FR zL(78) ~ no effective date esibblished. 

. 
MCLGs effective 1 l/WQl. Action level in 10% or less of tap samples for small and medii-sized systems. 



TABLE E-1 .B $, 

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 

Ammonia as N 

Chlorine. Total Residual 

Dissotved Oxygen 
H (Standard Wi) 
pecUic Condudance 
emperme (Degrees Celsius) 

FEDERAL SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 
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bldicsrb 
Aldicsrb sutfone 
Aldkafb sulfm-de 
Aldrin 
Carbofuran 
chlOrana 
chlordane 
chlordfos 
DOT 
DOT metaboHte QDD) 
DOT metabob (POD 
oemeton 
Diatinon 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Endrin Ketone 
Gulhion (Mnphos methyl) 
Heptechlor 
Heptachlor Epoxide 
Hehlorocydohexane. Alpha 
Hexachlorocydohexane. Beta 
HexacMorocydohexane (HCH or BHC) 
HexscMorocydohexme. Delta 
HexacMorocydoheme. Technical (Total) 
Hexaddorocydohexane. Gamma (Lindane) 
Mdathion 
Methoxychlor 
Mirex 
oxamyl &date) 
PWathion 
Toxaphene 
Vaponite 2 

Arodor 101 6 
Arodor 122l 
Arodor 1232 
Arodor 1242 
Arodor 1248 
hodor W54 
Arodor 1260 
PCBS (Total) 

24.5TP Silvex 
240ichlorophenoxyacetic Add ( 2 4 0 )  
Acrolein 
Ahazine 
Bromecil 
Dalapon 
Dmoseb 
Diquat 
Endothall 
Glyphosate 
Pidoram 
Simazino 

Americium (totai)(pCii 
Americium 241 @Ci/l) 
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TABLE E- 1 .B (continued) 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
FEDERAL SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ugll UNLESS OTHERWISE NOTED 
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TABLE E-1.B (continued) 

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
FEDERAL SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOTED 

Cesium 134 @Cim 
Cesium 137 @CUI) 

@cirD 
Gross Bela fpci/l) 
phd- @*@CUI) 
Plutonium 238+239+240 @Ci/l) 
Radh226+228 @CIA) 
Stronthrm89+80 o 
~onIium80 @cvr, 
ThOrium230+232 @ C i  
Tritium @ciA) 
Urenhrm233+234 @CUI) 
uranhm235 6ml) 
Uranium238 @ci/r) 
ur-colal) Wirr) 

1.24.5-Tetrachlorobenzene 
1.24-Trichlorobenzene 
1.2Dichlorobenzene (O&o) 
1 .2DiphenyRydr azine 
1.30ichlcroberuene 
1,dDicMorcbenzene (Para) 

24.6Trichlwophenol 
2dDichlorophenol 
24OimethyiphenOf 
2dDmitrophenol 
2dDlniiotoluene 
260initrotduene 
2CMcronephmalene 
2CMorophenol 
2MethyInaphmalene 
2MethyIphenol 
2Nitroaniline 
2Nitrophenol 
3.50iidorobenzidine 
3.Nilroaniline 
4.Wio-2methylphenol 
4Bromophenyl+henyi-ether 
4Chlwomiline 
4Chlorophenyl$henylether 
4Chloro3memyfphenol 
4Methytphenol 
4Nioanlne 
4Nbophenol 
Acenaphmene 
Anthracene 

Benzoic Add 
Benzo (a) anthracene 
Benzo(4pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)pecy(ene 
Benzo(lOfluorhene 
Benzyl Alcohol 
bis(2Chloroethoxy)methane 
bis(2ChloroeU1yI)eUie1 
bis(Chloromethy0ether 
bis(2Chloroisopropyl)e~er 
bls(2Elhylhexyr)plidlalaIe (DI(2~dtylhexyl)plldialate) 
Butadiene 
Butylbenzylphthalate 

24.5TflchhOphenOf 

' Benddine 
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Chlorinated Ethers 
Chlorinated Napmalenes 
CMoroalkylethers 
Chlorophenol (Total) 
Chrysene 
Dibenzdwan 
Dibenz(ah)anIhrawne 
Dichlorobenzenes 
Didorobenzidine (Total) 
D i i  ate 
Di@+thyiheM)adipate 
Dimethylphthalate 
Diilhayiphthalate 
Diiwdylphthalate 
Ethylene Gtyml 
F luo rhene  
Fluorene 
Formaldehyde 
Haloethers 
Hexachlorobenzene 
HexacMorobutadiene 
Hexachlomcydopentadiene 
Hexachloroethane 
Hydrazine 
hdeno(l.23-aJ)pywne 
lsophorone 
Naphthalene 
Niobenzene 
Nmoophenols 
Nitrosamines 
NNiosodibutylamine 
NNiosodiethylamine 
NNiosodirnethylamine 
NNiosopyrroliiine 
NNtrosodiphenyhmine 
NNios0di-n yropylaine 
Pentaddorinatmi Ethanes 
Pentachlorobenzene 
Pentachlorophenol 
Phonanthrene 
Phenol 
Phthalate Esters 
Polynuclear Aromatic Hydrocarbons 
Wene  

Vinyl Chloride 
1.1.1 -Tri&oroethane 
1.1.22-Tetrachloroethane 
1.1.2-Trichloroethane 
1,l Didhoethane 
1,1 Dilwoethene 
1.2Dichloroethane 
1 .2Dichloroethene (as) 
1.20ichloroethene (total) 
1 .P.Dichloroehene (trans) 
1,2Di&loropropane 
1.3Dichloropropene (as) 
1, Wichloroyropene (trans) 
28utanune 
2Hexanone 
4hlethyl.2pentanoiie 
Acetone 
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sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
v 
v 
v 
W 
v 
v 

TABLE E-l.B (continued) . 

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16.1992) 
FEDERAL SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOTED 

too 
1.01 
w000 

513,OOO 
35.m 

12 

).rnK?* 
1.45- 
108 
I .Q 

Lam 

I Q.800 

I. 0084 
10008 
1001 4 
1.016 
1.Q ** 

14 
I .010 

3 . 5 0 0  

1 . m * *  

! H  

18,400 

1.6- 
1.17- 

1.94.. 

37 
a 

2800 
0.02 
1.8oo.OOO 

29oQooo 
154.m 

54 

O.OOO74** 
!io- 

a74 

SMm 

0.587 
1.24 
16 

18.1 ** 
m .g 

85 

0.031 1 ** 

525 ** 
1.030.ooo 
10.7 ** 
41.8 ** 

243 ** 

14,100 
14.100 



AayIonMe 
Benzene 
Bromodichlorome~hane 
Bromoform 
Bromomethane 
Cerbon DisuUide 
Carbon Tetrachloride 
Chlotinclted Benzenes 
Chlorobenzene 
chloroemane 
CMorofOIHl 
CMOromethane 
Dbromdoromethane 
Oichloroethenes 
Ethylbenzene 
Ethylene Oibromide 
Ethylene Oxide 
Halomethanes 
Methylene Chloride 
Styrene 
Tebachloroethanes 
Tebachloroethene 
Toluene 
Trichloroechanes 
Trichbroethene 
Vinyl Acetate 
xv(-s C W  

- . . . . , . . . . .  . . .  . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . , .  
, . . . . . . . .  . . . .  . . . . . .  
. . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . 'iVp.:;; 
.(a;.;:::: - 
V 
V 
V 
V 
V 
V 
V 
vsv 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V - 

TABLE E- 1 .B (continued) 

POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16,1992) 
FEDERAL SURFACE WATER QUALITY STANDARDS 

ALL VALUES ARE REPORTED IN IJQ~ UNLESS OTHERWISE NOTED 

0.058 
0.66- 

0.4.. 

488 

O.lQ&* 

0.033.- 
1.400 

0.19- 

0.00- 
14.300 

121- 

0.65 
40 ** 

6.04 ** 

15.7 .* 

I .a5 ** 
3.280 

15.7 ** 

B.85.' 
624.000 

Bo.7 ** 



TABLE E- 1 .B (continued) 
EWLANAllDt-4 OF TABLE BAND ENDNOTES 

ARAR = Applicabfe or Relavent and Appmprlele Requirement 
A M X :  
CERCLA = Ccmprahenslva Environmental Response, Compensation. arid Uabillty Act 
CFR D Code of Federal Reguletfm 
CWA =CkenWaterM 
EPA = Embonmentai RoteC((0n Agency 
pcln = prcoCurlss per mer 
PCE =polycpohlchlalnatedbiphsnyl 
SOWA =Sata fMnldn~WWAct  
SS -Sp~~lesSpecAlc 
sw E S o Q d W ~  
TIC D Tsrrteavsty IderdtAed Compound 

w =mtcmgr-psr~ 
MF/L -donltbers/tlta 

= Ambkrd Water Quaky CrUerla 

(I) Crbda nol davsloped: vahrs presented Is lowest obsemd affect, lavsl (LOELJ 
Q Total Malomathms: chlomfom bromo(onn. brmdlchloromethane, dbmmocMoromethane 
(31 Haftbmss depmdml cr)tmfq calculated as~umhlg 33n@ calcium cclrbonan, 
(4) Abwage .srmual m n c w  of bet8 parthbs and photon radloacllvny cannot w e e d  4 mllllrem/vear dose equivalent 
(9 stwdsrd 18 not adequdy pmtsahrs when chbflde Is essociakid wllh potassium calcium or msgneslum. rcdher then sodkan 
(65 ff born suonlkma end mdum am present the 8um ot lhelr m a l  dose equivalents to bone r n m  s l W  not w e e d  4 mw. 
0 Tvpa abbrsVl8lkms we: A=&; B=baderle; C=caUon; D=dlokin; E=element; H=hettticide: IN=lnorgwdc; FP=Wd parameter: M=metal; Pspestlciie; PPs~~E~IcM~JPCB; 

(s) Sa, Atlachmsnt 1 for anaiy+cal inethds Wlth conesponding delecdon lhnks 

(9 Value for gross alpha excludas umlum 
( l ~ M M f o r r a d l u m ~ I s 0 S : M L f o r r e d l u m p B i s l . O  
(1 1) Whore h standard Is below (more m e n l  than) the PQL. the PQL Is Interpreted to be the cornpUsnce level. 

R=radlrwcHde; SV=seml-vol6tUe; V=volalile 

ebbtmidom am: €=€PA; €W=SWeW A = detected as total: B = detected as T C s  or wilh method modifications: C = not mutlnely monitored; D = m ~ n h u d  In dischsga ponds; E = mhrmnrindlvidud isomera detccted 

(a) EPA NaUonal RbMly and Secondary Drtnldng Water Regrlanons. 40 CFR 141 and 40 CFR 143 (as of M e y  1 m. SegITmnl4 MCLs are ARAR: S e g m M  5 hl0-s am TBC; a! MCLQs w TBC. 
@)EPAN~PhnaryendSscondaryDrlnMnDWWRsgld~dions. 40CFRPerts141.142andl43 FhalFMS. s l r s c a v s J u ( v 3 0 . 1 ~ ( s s F e d e d R s g l s t e r ~ : 1 ~ 1 6 9 ( ) .  
(C) EP4 au* Msrb for Rorsctlar of Aquaac Lib. 1888 
(d) EP4 National Ambbnt Water Oualky W e  fur Selenlum - 1937 
(eJEPAN~alPrtmsry(mdSecondaryDrWdngW~Regul~ns. 40CFRPm141,142 end143FWFMS (SBFR30a68;7/1/1891)sffeclfvs1/1/1893 
(3EPAMedmrrm~LavslGoalaandNattDnslPrlmaryDrhJdngWmerRsgulatlonsfurLeadendCopper, 40CFRl41 snd142(58FRZS4e3;Bn/lSBT) e f f o ~ l W / S Z a f ~ I 1 1 / ~ .  ActlonlsvshsRsctke1~/~~; 

(e) EP4 Nahmal Ambient Water auslpy Crtlsrlafur Chlodda - 1- 
(h) €PA Natlonal P h a r y  Drlnldng Weer Regulatloos. 40 CFR 141 and 142 Flnal Rule, EffecUve January 17,1994 
(i) €PA Netfond P r h q  Dhldng Water Regulations. 40 CFR 141, Postponement of Final Rule and ReconsldaraUon (57 FR m78) - no effective data eaabllshed 

MUG8 affeclfvs 11/65l. Action level In 1096 or less of tap samples fw smell end mdlum-slzed systems. 



sulfide. H2S Undissodated 

Chlorine. Tolal Residual 

Dissolved Oxygen 
H (Standard Unih) 
p e d c  Conductance 
ernperature (Degrees Celsius) 

, TABLEE-l.C 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16,1992) 

STATEWIDE AND BASIN (CDHNQCC) SURFACE WATER QUPLIN STANDARDS 
ALL VALUES ARE REPORTED IN U Q ~  UNLESS OTHERWISE NGTED 

!000000013 

- . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . .  ,St&&&;$ . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . .  
. . . . . . . . . .  . . . . . .  

.01 

====I-- 
> 

3s 

NS 

19 

>5.000 
159.0 

30 degrees 

7 5 0  

380 

IVS 

IVS 
16 

IVS 

IVS 

24 

NS 

I35 
IVS 

NS 

55 

? 

Io 

I 1  

.5OOo 
3.59.0 

30 degrees 

37 

150 

IVS 

IVS 
I1 

nrs 
I .OOo (Trec) 
IVS 

I .OOo 
D. 1 

NS 

17 
WS 

15 

IVS 

. . . . . . . . . .  

m,OOO 

?OOo 
1 QOOO 
1 QOOO 
1 .OOO 
WOOO 
io 

lOW100m 
io0 

.9OoO 
io9.0 

14 
M 

I .OM) 
3.0076 
I O  

50 
50 

I .OOo 
300 (dis) 
50 

50 (dis) 
20 

IO 
50 

D.012 

5.000 



Aldicsrb 
Aldicarb Sulfone 
Micah S u t f d e  
Aldrin 
Aldh & Dieldrin combmd 
Cahohran 
Chtoranil 
Chlordane 
Chlorpy#os 
DOT 
DDT Metabolite (DOO) 
DOT Metabolite @DE) 
Demeton 
Diazinon 
Dieldrin 
Endosulfan I 
Endosulfan I 
Endosutfan Sutiate 
Endtin 
Endrin Aldehyde 
Endrin Ketone 
Guthion (Azinphos methyl) 
krnb 
HeptacMor Epodde 
tiexachlorocydohem. Alpha 
Hexechlorocydohexane. Beta 
Hexachlorocydohexane (HCH or BHC) 
Hexachlorocydohexaw. Deb 
Hemchlorocydohexane, Technical (Total) 
Hexaddorocydoheutne. Gamma (Lindane) 
Malathion 
Methoxychlor 
Mirex 
Oxamyl (Vydale) 
Parathion 
Toxaphene 
Vaponite 2 

Arodor lo1 6 
Arodor 1 2 2 l  
Ardor 1232 
Arodor 1 2 4 2  
Arodor 1 2 4 8  
Arodor 1 2 5 4  
Arodor 1 2 6 0  
PCBs (Total) 

z4.5TP Silvex 
244) 
Aaolein 
Atrazine 
Bromadl 
Dalapon 
Dinoseb 
Diquat 
Endothall 
Glyphosae 
Pidoram 
Simazine 

TABLE E-1.C (continued) 

POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (December 16,1992) 
STATEWIDE AND BASIN (CDH/WQCC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN UNLESS OTHERWISE NOTED 
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0.002 (8) 

36 

D.03 (Q 

D. 1 

D. 1 

D. OM 

0.2 
D. 2 

D.008' 
D. 09 
D. 008 

D. 2 

40 

0.03 

0.005 

50 
70 

. m 3  

.sloo!59 

.ooo83 

.sloo!59 

. m 4  

.€a 

.€a 

.2 

.ooo21 

.m 

.014 

. 0 1 2  

.ol9 

.m73  

1.000044 

'20 

,1.5 

.2 

.og3 

.55 

.6 
,050 

.3 

.11 

.09 

.26 

.28 

.0038 

00 

.O 

1.73 

!O 

;B 

.0043 

.041 

.001 

.1 

l0019 
!056 

10023 

1.01 
1.0038 
1.0038 

I. 08 
1.1 
1.03 
1.001 

I. OOM 

b.014 ' 

!l 

- . . . . . . . 
Isr!. &&& ::: 
- . . . . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . 
(iiifi!.* 
$.:.:.:.:;:.' 

b:. . .:::. 
. . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . - 

a003 
0.003 

001 
001 
001 
1 .  

0.003 
003 

004 

01 
0 0 1  

.ol 

.1 

.03 

.001 

.a 
,005 

1.001 

I 



Arne- (T0Cel)wll) 
Ameridum241 @CUD 
Cesium136 @ccR 
Wbn 137 @Cl@ 
CiroSSAlphe 0 
QossBeta @Cui, 
monkun (-rotag@Ci 
Plutonium 238+239+240 
Radium226+220 0 
GbOntlum89+90 @cvI) 
Sbontiumrn @ C i  
ThOriun230+232 
Tritium @W) 
Uranium233+234 @ C i  
Uranium 235 win) 
Uranium 238 @ C i  
Uranium(Total) bCi 

1.24.5-Tetrachlorobenzene 
1.24-Tdchlorobenzene 
1.2Dichlorobennme (Ortho) 
1,20ipheny(hydredne 
1.30ichlorobenzene (Met4 
1,Wiloroberuene (Para) 
24.5Tddorophenol 
24.6Trid1Iyophenol 
240ichIorophenol 
2dDimemylphenol 
2dDini1rophend 
240iifrotduene 
2.&Dinifrotoluene 
2Chloronaphthdene 
PChlorophenol 
PMethyInaphthalene 
2-brlethylpld 
2Nioaniline 
2Niiophend 
Diddorobenddine (Total) 
3 N i t r O d i  
4.6Dinho-2methylphenoI 
d8rornophenyLphenyl4twr 
Uhloroaniline 
4Chloropheny(gheny(tther 
4Chloro3memylphenol 
4-)uile(hylphenol 
4Nmoaniline 
4Niophenol 
Acenaphlhene 
Anthracene 
Benzidine 
Benzoic Acid 
Benzo(a)-racene 
Benzo(a)pyrene 
t)enzo@)fluoranthene 
Benzo(g.h.i)pecyfene 
Benzo(kJfluoranthene 
Benzyl Alcohol 
cus(rsntoroemoxy)metane 
bis(2Chloroethyl)eUier 
bis(2Chloroisopropyl)ether 
bis(2-EIhylhewyDphtliaIlate (Di(2sthyiheKyr)phIhalaIe) 

rn . . . . . .  . . .  . . . . . .  . . . . .  . . . . . .  . . . . .  . . . . . .  . . . . .  . . . . .  . . . . . .  . . . . .  . . . . . .  
. . . . . .  . . . . .  . . . . .  . . . . .  

. . . . .  . .  
. . . . . .  
. . . . .  
$* 
is::;:; 
ii 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

SV 
SV 
sv 
SV 
SV 
SV 
SV 
6v 
SV 
SV 
sv 
sv 
sv 
sv 
SV 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
m 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
SV 
SV 
sv 
sv 
SV 
SV 
SV 
N 

3V 
SV 

TABLE E-1 .C (continued) 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS (December 16,1992) 

STATEWIDE AND BASIN (CDwwacC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ugA UNLESS OTHERWISE NOED 
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2 
n 

14 

0. OOM 

1.03 (8) 

. . . . . . . . . . . . . . .  
L 

. . . . . . . . . .  

!70 

:om 
:1 M 

130 

'. 380 

10 

,700 

k 5 0 0  

70 
85 

30 

,am 

20 

vs vs 

1.01 



Butadiene 
Butylbenzy(phrhalate 
ChlorinatedEth~~ 
Chlorinated Napthalenes 
Chloroalky(eme0 
CMcrophd (Totsl) 
Chrvsene 
Dibenzohnan 
Dbenz(a,h)anthracsne 
WcMorobenzenes 
Diethylphthalate 
Di(24hyllwkyI)adipete 
DiehyIphWate 
DimhuIylphthalate 
Diitadylphthalate 
Emylone G l y d  
Fluoranthene 
Fluorene 
Formaldehyde 
Haloethers 
Hercechlorobenzene 
Hexachlorobutadiene 
t iexaddorwdopmtadhe 
Hexachloroethane 
Hydrazine 
Indeno(l.23uOpyrene 

Naphthalene 
Nitrobenzene 
Nitrophenols 
Nitrosamines 
NNitrosodibutylantine 
NNiiosodlethylamine 
NNitrosodimethylamine 
NNitrosopyrrolldlne 
NNitrosodiphenylamine 
NNitrosodimpropyldne 
Perttachlorinated Ethanes 
Pentgchlorobenzerw 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalate Esters 
Polynudeur Aromatic Hydrocarbons 
Pyrene 

Wnyi Chloride 
1.1.1 -Trichloroethane 
1 .I .22-Tetrachloroethane 
1 .I .2-TrichloroeIhane 
1.1 0ichloroethane 
1.1 Dichloroehene 
1.2Dichloroethane 
1.2Uichloroehene (as) 
1.20ichloroethene (total) 
1.2Dichloroethme ( t~ans) 
1.20ichloropropane 
i.3Dichloropropone (ds) 
1,3Diddoroyiopene (trans) 
2Butanone 
24 lexanone 

ISophorOne 

TABLE E- 1 .C (continued) 
POTENTIAL CHEMICAL-SPECIFIC BENCHMARKS (Docember 16,1992) 

STATEWIDE AND BASIN (CDH/WQCC) SURFACE WATER QUALITY STANDARDS 
ALL VALUES ARE REPORTED IN ug/l UNLESS OTHERWISE NOIED 

,050 

.5 

(8) 
00 

! 
!ca 

I 

I. 4 
'0 

'00 
1.56 (8) 

a- I 

a m  

am 

31 3,000 
2700 

42 
a m  

am72 
0.45 
240 
1 .Q 

a0028 
a4 
0.0028 
3.5 

a m  
0. o008 
O.ooo69 
0.016 
4.9 
0.005 

0.0028 
2l ,000 

0.0028 
0.0028 

2 
200 
a1 7 
0.6 

a057 
0.4 

0.56 
10 
10 

I 

I. 3 
i 
i40 

120 

5.7 

2580 

2400 

2o.ooo 

5.700 
244 
244 

- 
ijfj.::;:::; 
iidiid! 
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,. TABLE E-l.C (continued) 
POTENTIAL CHEMICALSPECIFIC BENCHMARKS ( D m r  16.1992) 

STATEWIDE AND BASIN (CDH/WQCC) SURFACE WATER QUALJTY STANDARDS 
ALL VALUES ARE REPORTED IN U@ UNLESS OTHERWISE NOXD 

dMethyl-2pentanone 
Acetone 
Auylonitrile 
BenZelW 
Errnodichloromethane 
B r o d m  
Errnomethane 
Carbon mume 
carbon Tetrachloride 
Chlorinated Benzenes 
Chlorobenzene 
Cliloroethane 
Chloroform 
Chloromethane 
Dibromochloromothane 
Dichloroothenes 
Ethylbenzene 
Ethylene Dibromide 
Ethylene Oxide 
Halomethanes 
Meihyiene Chloride 
styrene 
Tetrechloroethanes 
TebscMoroethene 
Toluene 
Tridoroethanes 
TrWlloroehne 
V I  Acetate 
xvl-s (Total) 

1 
0.3 
4 

0.3 

100 

8 

14 

680 

5 
1 .Ooo 

5 



TABLE E- 1 .C (continued) 
DPIANATION OF T h U  

ARAR 
CDH 
dis 
EPA 
PCil 
PCB 
ss 
sw 

Trec 
Tv6 
U d  
WQCC 

ne 

= A p p l i  or Relevant and Appropriate Requirements 
= Colorado Depaftmml of Health 
= dissolved 
= Environmental Protection Agency - pimarries per lier 
= potydorinated biphenyl 
= species spedc 
= Solid Waste 
= Tentatively ldemified Compound 

Totel recoverable 
= TaWe Value stendmi (hardness dependent). see TaMe IN in (4 
= micrograms per firer 
E w&er QUsfity C m O l  C o ~ ~ ~  

(1) Table I = phys i i  and biologicel pmumeters 
Table fl = inorganic parameten 
Table 111 = d parameters 
Values in Tables I. n. and 111 fw recreational uses and cokl water bbta are not included 

(2) N/A - Endnote deleted. 

.-, 

(3) All are Way values except for Mate. M e .  and c y d e .  
(4) Ammonia sulfide. chloride. sulfate. copper. won. manganese. entimOny. beryahrm. selenium ttdlh, and zinc ure M a y  stundards, ell others me 1 day standards 
(5) type abbreVidons are: A=don;  EkbaCtwia: C-cation; IN-inorgenlc; FP-field parameter: H - h e r b i i :  M-met& P- pestidde: PP=pestidde/PCB: A-radionudide; SV-semiuolatile: V=darile 

! 
J 

(6) See Aaachment 1 for analytid memods and mesponding & d o n  limits 
abbreviations me: E=EPA; SW=SW848: a=detected as total; b=detected as TlCs 01 with memod modificaaio MI: c=noI mlainety monitored; tl=nnwdrored h discharge ponds: e=mixture4ndMud komers deteded 

Basic Standards for Organic Chemicals (reference a) apply as stream stendards where none are Gsted in Table 1A (reference b). See sedion 9a!jo(r). 3 

In the absence of s p e d c  numeric standards for nonmturally d g  organics. the narrative standard 'free from to&' (sedon 91.1 1 (l)(d)) shall be interpreted and applied in Bcc(Ndamx with the provisions of section 3127(l)(c)Q. so that 

(13) Where the standard Is below (more stringent than) the PQL tho PQL is interpreted to be the compliance level. 
(9) MDL for Radium 226 is 0.5 MDL for Radium 228 is 1 .O 
(1 0)  These parameters are to be maintained at the lowest pradical level: See sedon 3.1 .11(2) in (a) 
(1 1) Metals for aquatic life use are stated as dissolved unless o h w i s e  specified. 
(1 2) Metals for agricultural and domeslic use are stated as total recoverable unless omenvise specified. 

. .  
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